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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain Sendai virus vector capable of simply and safely 
producing a vaccine against strong poison type influenza which has been difficult 
hitherto by retaining influenza virus protein or its part so as to be expressible. 
SOLUTION: The Sendai virus vector retains strong poison type influenza virus protein 
such as subtype H5 or subtype H7 or its part so as to be expressible. Furthermore, the 
protein is preferably HA protein of A type Influenza virus and the influenza vaccine is 
preferably produced by inoculating Sendai virus vector into hen's egg, proliferating 
Sendai virus complex in the hen's egg, recovering the proliferated Sendai virus vector 
from chorio-allantoic liquid of the hen's egg and inactivating the Sendai virus vector. A 
kit for EUSA of antibody is preferably prepared by using a protein for immunogen 
capable of obtaining by expressing a gene encoding a protein derived from pathogen 
integrated into Sendai virus vector so as to be expressible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The Sendai Virus vector held possible [ a manifestation of influenza virus 
protein or its part ]. 

[Claim 2] The Sendai Virus vector according to claim 1 whose influenza virus is a strong 
poison type. 

[Claim 3] The Sendai Virus vector according to claim 2 whose influenza virus is a subtype 
H5 or a subtype H7. 

[Claim 4] A Sendai Virus vector given in either of claims 1-3 whose protein is HA protein 
of A mold influenza virus. 

[Claim 5] The manufacture approach of the influenza vaccine using a Sendai Virus vector 
given in either of claims 1-4. 

[Claim 6] (a) An approach including the process which inoculates a Sendai Virus vector 
into a hen's egg, the process which proliferates (b) Sendai Virus complex in a hen's egg, 
and the process which collects from ***3Mc* of a hen's egg the Sendai Virus vectors 
which carried out (c) growth according to claim 5. 

[Claim 7] The approach according to claim 6 of including further tiie process which 
carries out inactivation of the collected Sendai Virus vector. 

[Claim 8] The approach according to claim 6 or 7 of including further the process which 
refines influenza virus protein or its part from a Sendai Virus vector 
[Claim 9] The influenza vaccine which contains the Sendai Virus vector of a publication in 
either of claims 1-4. 

[Claim 1 0] The influenza vaccine according to claim 9 which is live vaccine of Sendai 
Virus. 

[Claim 1 1] The influenza vaccine containing the Sendai Virus by which inactivation was 
carried out according to claim 9. 

[Claim 12] The influenza vaccine containing the influenza virus protein refined from the 
Sendai Virus vector of a publication by either of claims 1-4, or its part. 
[Claim 13] The approach of the WAKUCHI nation to influenza characterized by 
medicating the intermediate host of influenza viruses other than Homo sapiens with a 
vaccine given in either of claims 9-1 2. 

[Claim 14] The method according to claim 13 of medicating a respiratory tract with a 
vaccine. 

[Claim 15] The approach according to claim 13 or 14 of carrying out the multiple dose of 



the vaccine. 

[Claim 16] Protein for immunogens which can be obtained by making the gene which 
carries out the code of the protein of the pathogen origin included In the Sendai Virus 
vector possible [ a manifestation ] discover 

[Claim 17] Protein for immunity analysis which can be obtained by making the gene which 
carries out the code of the protein of the pathogen origin included in the Sendai Virus 
vector possible [ a manifestation ] discover. 

[Claim 18] The kit for immunological analysis containing protein according to claim 17 of 
an antibody. 

[Claim 19] The kit for ELISA containing protein according to claim 17 of an antibody. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the influenza 
vaccine using the Sendai Virus vector and this vector which are used for manufacture of an 
influenza vaccine, and the influenza vaccine manufactured using this vector. Moreover, it is 
related with the object for immunogens and the protein for immunity analysis which can be 
obtained using a Sendai Virus vector. 
[0002] 

[Description of the Prior Art] The influenza virus belonging to the department 
(Orthomyxoviridae) of orthomyxovirus is a pathogenic virus which is infected with many 
animals including Homo sapiens, and causes respiratory tract infection (influenza). The pain 
and sense of exhaustion of each part of the whole body which will contain fever, a headache, 
and a joint in several days rf a virus is infected are caused, and it is **** about respiratory 
symptoms, such as a cough and a pain of a throat Bronchitis, bacterial pneumonia, otitis 
media, etc. are sometimes concurred with in many cases, and encephalopathy, myositis, 
myocarditis, etc. may be caused and seriousHllnessHzed further. The death rate is [ that itis 
/ seriousHllness-/ easy toize ] also high when especially infected with elderly people, a 
gravida and a lung disease, a heart disease, and a kidney disease patient. Tens of thousands 
of people fell ill every year, and about 2000 persons have died even in Japan. Also after 
entering by the end of this century with the Spanish flu which started in 1918 also historically, 
the Asian flu in 1957, the Hong Kong cold in 1968, and the Russian flu in 1977. in every 
country in the world in which a lifting and Japan also included pandemia (great fashion) 
repeatedly, the effect on a health hazard immense from the field of the death toll or the 
number of disease persons and a social activity is caused. 

[0003] The subtype (subtype) of current HI -HI 5 is known in pandemia especially among 
influenza viruses by the thing belonging to a lifting or a cone A mold. Homo sapiens, Buta, a 
mink, a whale, Tori, etc. are distributed widely, and, as for the host of a virus, many subtypes 
are isolated especially by Tori. There are HI and H3 in the subtype which carried out 
pandemia by Homo sapiens until now, and A Hong Kong mold (H3N2), A Soviet Union mold 
(H1N1). etc. are known as the representative. 

[0004] As the prevention approach for current and influenza. Vaccinum influenzae inactivatum 
is the most in use and the effectiveness is established also epidemiologically. In order to 
manufacture an influenza vaccine, an influenza virus is usually inoculated in the chorioallantoic 
membrane of the growth hen's egg around after [ fertilization ] the 10th. Usually, a virus is 
infected only with chorioallantoic membrane and a virus accumulates it into The virus 



which collects and condenses a virus from ****** after that, and serves as a raw material of 
a vaccine is manufactured. From now on, all the virus particle vaccines that carried out 
inactivation by HORIMARIN etc., HA subunit vaccine which decomposes a virus and is 
manufactured from HA protein fraction will be manufactured. 

[0005] HA protein is outer shell spike protein which points out blood agglutinin (hemagglutinin; 
HA) and exists in the front face of an influenza virus particle with neuraminidase (NA). 
[0006] It is important for HA protein that the type of the virus which used variation as a 
vaccine in order to see some variation (antigenic drift) and for an influenza vaccine to function 
most effectively for this reason, even if it is in a lifting or the same subtype in HI - H1 5 which 
become empty is in agreement. For example, when a new style influenza virus appears, in 
order to prevent infection effectively, it is desirable to manufacture newly a vaccine with 
antigenic [ as the virus / completely same ], 

[0007] The influenza virus is said for a lifting and a new style influenza virus to appear 
discontinuous variation with the period often - 40 years (antigenic shift). A new style 
influenza virus appears through what kind of process, and it is not yet solved fully about being 
infected to Homo sapiens. Although it had been said that these influenza viruses might be 
conventionally infected to Homo sapiens in bodies, such as Buta, considering a human 
influenza virus and gene hybridization as a lifting and a new style virus, it also came 
(KSubbarao et al. and Science 279:393-396 (1998)) to be known that the influenza virus which 
makes other type animals, such as Tori, a host will be infected to direct Homo sapiens. 
[0008] the influenza virus of the subtype H5 which makes Tori a host, or subtype H7 grade is 
known as a strong poison type — **** (Y.Kawaoka et al., Virology 158:218-227; (1987) 
JAWalker and Y.Kawaoka, and J.General Virol.74:31 1-314 (1993)) — it is apprehensive about 
possibility that these viruses will acquire the infectivity to Homo sapiens. In May, 1 997 and 
afterwards, till then, although checked by Tori, by Homo sapiens, two or more checks of the 
infected person of subtype H5 influenza virus (H5N1) who had not been found were actually 
carried out Manufacturing the vaccine to these influenza viruses immediately is called for. 
[0009] In order to infect an influenza virus with a cell, HA protein (HAO) is cut in part by 
trypsin Mr. protease, and it is supposed that it is necessary to cleave it to HA1 and HA2. If 
HA1 sticks to the sialic-acid acceptor of cell surface, virion will be incorporated by 
intracellular lysosome by endocytosis, membrane fusion will happen under acid conditions, and 
infection will be materialized. The influenza virus of a conventional type with the trypsin Mr. 
protease which exists only in lungs or an upper airway GIn/Arg-X-Arg of HA protein Since C 
one end is cut, it cleaves and reinfection is materialized into the cell which adjoined. The 
infection part of influenza was restricted around the respiratory tract section (). [ Robert 

A. Lamb and Robert M.Krug, ] [ 'Orthomyxoviridae:The Viruses and Their ] Replication'in Fields 
Virology, Third ed., edited by B.N.Fields et al., Lippincon-Raven Publishers, Philadelphia, 

pp.l 353-1 445, 1996, As opposed to it Some viruses of the subtype H5 looked at by H5-N1 
H5N1 flu and Tori or a subtype H7 Since cleavage is carried out with the Furin Mr. enzyme 
which basic amino acid (Arg-X-Lys/Arg-Arg) exists together with the cleavage part of HA 
protein, and exists in a large cell strain, It is known that infection will become [ a case fatality 
rate ] very hi^ in the whole body (). [ Robert A.Lamb and Robert M.Krug, ] [ 
'Orthomyxoviridae:The Viruses and Their ] Replication' in Fields Virology, Third ed., edited by 

B. N.Fields et al., Lippincon-Raven Publishers, Philadelphia, pp.1 353-1 445, 1996. 
[0010] In order to manufacture the vaccine to such a \nrus, a virus must usually be 
proliferated by the hen's egg as mentioned above. However, since infection would attain to a 
germ and the strong poison type virus of a subtype H5 or subtype H7 grade would become 
fatal [ a germ ] at an early stage if it is infected with a hen's egg, in order to manufacture a 



vaccine, it was remarkably difficult [ it ] to manufacture sufficient quantity of a virus. 
Moreover, the manufacture approach of a vaccine that it was not necessary to treat a strong 
poison type virus direct picking also from a viewpoint on insurance was desired, 
[001 1] Manufacture of the influenza vaccine stock which introduced variation at least into the 
protease cutting section and used HA gene of a strong poison type influenza virus (H5N1) as 
the attenuated mold until now is tried (the 46th time scientific meeting of the Japanese 
Society for Virology and a general meeting besides Shuichi Nishimura, HIE 26 and 1 998). 
However, since this vaccine stock still contains the genome of an avian influenza virus, it fully 
needs to check the safety to Homo sapiens. 

[0012] Moreover, the attempt which produces the protein of an influenza virus, without using 
a hen's egg has so far been performed. For example, the influenza virus HA gene of a subtype 
HI is included in a bubble nature stomatitis virus (Vesicular stomatitis virus; VSV). HA protein 
is made to discover. The effectiveness of an influenza vaccine the verified report — it is 
(J.Virol.71[ Kretzschmar, E., et al., 1997, and ]: 5982-5989; Roberts, A.et al., 1998, 
J.ViroL72:4704-4711) — It does not experiment about the strong poison type influenza virus. 
Moreover, in order to carry out systemic infection of this vector to the mouse prescribed for 
the patient, it worries about the virulence of the vector to a host the system using a 
baculovirus and a silkworm in vaccine manufacture of a new style influenza virus (H5N1) is 
also tried — **** (Nihon Keizai Shimbun, February 14, 1998, a morning paper, 10th page) — 
about the vaccine effectiveness, it is not confirmed to current 
[001 3] As an example of the vaccine using the single-stranded-RNA virus of a 
non-articulating mold, G.W.Wertz s and others patent (WO 96/10400) is known. However, the 
structural protein of the optimal vaccine to assert is the thing of the single-stranded-RNA 
virus origin. Moreover, orthomyxovirus is not mentioned into the pathogen which serves as a 
candidate of the vaccine development shown in Table 1 of WO 96/10400, but it is influenza 
especially. A mold H5N1 It is not claimed. Therefore, the above-mentioned reference only 
shows the possibility of use as a common vaccine of the single-stranded-RNA virus of a 
non-articulating mold, and is also in an example. The effectiveness in in vivo is not shown. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to 
offer the manufacture approach of the influenza vaccine using a Sendai Virus vector useful to 
manufacture of the vaccine to a strong poison type influenza virus, and this vector, the 
influenza vaccine manufactured using this vector, the object for immunogens which can be 
obtained using a Sendai Virus vector, and the protein for immunity analysis. 
[0015] 

[Means for Solving the Problem] this invention persons have so far shown that Sendai Virus is 
very useful as a proteinic expression vector and a vector for transgenics to a cell or an 
individual (refer to the international public presentation 97/No. 16538 and international public 
presentation 97/No. 1 6539). A Sendai Virus vector has low toxicity and its amount of protein 
discovered from the introduced gene is very high. Moreover, it is not introduced to a host 
chromosome, and since a manifestation is passing away-like, it excels also in safety, this 
invention persons found out that a Sendai Virus vector was useful as the vaccine to an 
influenza virus, and a production vector of this vaccine from such a description that a Sendai 
Virus vector has. 

[0016] In order to manufacture the vaccine to an influenza virus efficiently, this invention 
persons manufactured the recombinant which uses Sendai Virus and has the gene of an 
influenza virus, and manufactured Sendai Virus which contains influenza virus protein using 
such recombinant. Consequently, it found out that the protein of a strong poison type 



influenza virus was manufactured efficiently by using such recombinant Furthermore, the 
vaccine using the Sendai Virus vector of this invention found out that the very high vaccine 
effectiveness was acquired to a strong poison type influenza virus. 

[001 7] moreover, this invention persons — envelope protein of a human immunodeficiency 
virus (HIV-1) the place which produced the Sendai Virus vector which discovers gp120, and 
investigated the immunoreactivity of a HIV infected person's blood serum using this vector — 
gp120 recombination protein of this vector origin — a HIV infected person's blood serum — 
very much — strong — and the subtype of HIV-1 — it found out reacting specifically. 
[0018] Namely, the Sendai Virus vector for which this invention is used for manufacture of an 
influenza vaccine, The manufacture approach of the influenza vaccine using this vector, the 
influenza vaccine manufactured using this vector, It is related with the object for immunogens 
and the protein for immunity analysis which can be obtained using a Sendai Virus vector. And 
more specifically (1) The Sendai Virus vector held possible [ a manifestation of influenza virus 
protein or its part ], (2) A Sendai Virus vector given in (1) whose an influenza virus is a strong 
poison type, (3) An influenza virus is a subtype H5 or a subtype H7. Sendai Virus vector given 
in (2) (4) Protein is HA protein of A mold influenza virus. Sendai Virus vector given in either of 
(1) to (3) (5) The manufacture approach of the influenza vaccine using a Sendai Virus vector 
given in either of (1) to (4), (6) The process which inoculates (a) Sendai Virus vector into a 
hen's egg, (b) The process which proliferates Sendai Virus complex in a hen's egg, and the 
process which collects from ****** of a hen's egg the Sendai Virus vectors which carried out 
(c) growth, ******, approach given in (5) (7) Include further the process which carries out 
inactrvation of the collected Sendai Virus vector. Approach given in (6) (8) Include further the 
process which refines influenza virus protein or its part from a Sendai Virus vector. (6) Or 
approach given in (7) (9) The influenza vaccine which contains the Sendai Virus vector of a 
publication in either of (1) to (4). (10) An influenza vaccine given in (9) which is the live 
vaccine of Sendai Virus, (1 1) An influenza vaccine given in (9) containing the Sendai Virus by 
which inactivation was carried out, (12) The influenza vaccine containing the influenza virus 
protein refined from the Sendai Virus vector of a publication by either of (1) to (4), or its part, 
(13) It is characterized by medicating the intermediate host of influenza viruses other than 
Homo sapiens with a vaccine given in either of (9) to (12). The approach of the WAKUCHI 
nation to influenza (14) Medicate a respiratory tract with a vaccine. Approach given in (13) 
(15) (13) which carries out the multiple dose of the vaccine, or an approach given in (14), (16) 
It can obtain by miakihg the gene which carries out the code of the protein of the pathogen 
origin included in the Sendai Virus vector possible [ a manifestation ] discover. Protein for 
immunogens (17) It can obtain by making the gene which carries out the code of the protein 
of the pathogen origin included in the Sendai Virus vector possible [ a manifestation ] 
discover. Protein for immunity analysis (18) Kit for immunological analysis of an antibody 
which contains the protein of a publication in (17) (19) It is related with the kit for EUSA of an 
antibody which contains the protein of a publication in (17). 

[0019] In addition, a vaccine means the constituent which induces an immunoreaction. 
Moreover, in this invention, in subtype H1N1 known from the former, or H3N2, strong poison 
type influenza viruses differ and mean a toxic high influenza virus. Subtype H5 virus, subtype 
H7 virus, the virus by which infection attains to a germ by inoculation to a hen's egg, and the 
virus to which the catalyst of the cleavage of HA protein is carried out with a Furin Mr. 
enzyme are included in such a virus. 

[0020] Subtype H5 virus of influenza A and H7 virus are related to the strong toxicity of birds. 
It is known that the reason will be based on the property in which these types of HA cleaves 
without supply of a foreign protease (Fields Virology, vol.1, Chapter46, pi 410, Table2; 



Nestorowicz, A.et al.. Virology. 1987, 160:411-418). Therefore, the influenza virus which has 
the same cleavage device is considered that the property as a strong poison type can be 
shown. 

[0021] In addition, the subtype of influenza is defined by antigenic (refer to reference "Fields 
Virology, vol.1, Chapter 46, and pi 399". or "WHO Memorandum A revised system of 
nomenclature for influenza virus Bull WHO 1980, 58 and p585-59l"). 
[0022] 

[Embodiment of the Invention] This invention offers the Sendai Virus vector held possible [ a 
manifestation of influenza virus protein or its part ]. In this invention, with a "Sendai Virus 
vector", it originates in Sendai Virus and the complex which has infectivity is included. 
Moreover, in this specification, "infectivity" means the capacity which can introduce the 
nucleic acid inside complex etc. into intracellular, when complex holds the adhesion ability and 
membrane fusion ability to a cell. 

[0023] The Sendai Virus vector held possible [ a manifestation of influenza virus protein or its 
part ] is useful to manufacture of an influenza vaccine, or manufacture of the viral antigen for 
a diagnosis. Influenza virus protein says the protein in which an influenza virus genome carries 
out a code. Specifically, NS1, NS2, M2. etc. are contained other than virion configuration 
protein, such as a nucleoprotein (NP) of capsid, a matrix (Ml), polymerase (PA, PB1, PB2), a 
hemagglutinin (HA), and neuraminidase (NA). In order to use for manufacture of an influenza 
vaccine, the protein which has immunogenicity, or its partial peptide is used. Each 
above-mentioned protein has immunogenicity. can make these protein or its part (partial 
peptide which has immunogenicity) able to discover using a Sendai Virus vector, and can 
manufacture a vaccine. These protein may be used independently or may be used combining 
plurality. Especially in this invention, rt is desirable to use HA which is outer shell spike protein 
of an influenza virus particle, and/or NA. HA is used more preferably. 
[0024] For example, required yes by which the gene itself which carries out the code of this 
protein group is not necessarily contained in the virus vector of this invention although it is 
thought that the protein group made from NP, P/C, and L gene is required in order for a virus 
to reproduce autonomously in a Sendai Virus vector. For example, it manufactures using the 
host cell which has the gene which carries out the code of this protein group for the vector of 
this invention, and this protein group may be supplied from this host cell, moreover, the amino 
acid sequence of these protein groups — the array of the virus origin — even if it does not 
remain as it is, as long as it becomes [ whether the activity in installation of a nucleic acid is 
equivalent to it of a natural mold, and ] more than it, variation may be introduced or the 
homologous gene of other viruses may be substituted. 

[0025] Moreover, required yes by which the gene itself which carries out the code of this 
protein group is not necessarily contained in the virus vector of this invention although it is 
thought that the protein group made from M, F. and HN gene is required in order for a Sendai 
Virus vector to have the propagation force, for example. For example, it manufactures using 
the host cell which has the gene which carries out the code of this protein group for the 
vector of this invention, and this protein group may be supplied from this host cell, moreover, 
the amino acid sequence of these protein groups — the array of the virus origin — even if it 
does not remain as it is. as long as it becomes [ whether the activity in installation of a 
nucleic acid is equivalent to it of a natural mold, and ] more than it, variation may be 
introduced or the homologous gene of other viruses may be substituted. 
[0026] Influenza virus protein can be made to discover by introducing an influenza virus 
genome gene to a Sendai Virus vector. In this way, the complex of a recombination virus can 
be obtained by [ by which it was produced ] rearranging, making a viral genome imprint by the 



inside of a test tube, or intracellular, and making a virus reconfigurate. Such virus 
reconstruction is already developed (refer to international public presentation 97/No. 1 6539). 
[0027] Moreover, even if it is not a perfect Sendai Virus genome, it is possible to use as 
incomplete viruses, such as DI molecule (8417 J. Virol. 68, 8413- 1994), and a component 
from which the compound oligonucleotide etc. constitutes complex. 

[0028] The complex with which all the genes of M and F in connection with the propagation 
force, and HN gene were contained can be used for Sendai Virus. Here, the "propagation 
force" means "the capacity which can form the complex according to an infective particle or 
It after a nucleic acid is introduced into intracellular by infection or artificial technique and 
this nucleic acid that exists in intracellular reproducing, and can be spread into another cell/ 
However, deletion or a functional target can be made to do inactivation of the gene in 
connection with the propagation force from the viral genome contained in the reconfigurated 
complex in the propagation force which a natural mold has deletion or in order to weaken. In 
the case of Sendai Virus, the genes in connection with the propagation force are M. F, and/or 
a HN gene. The reconstruction method of such complex is already developed (refer to 
international public presentation 97/No. 1 6538). For example, in Sendai Virus, the vector 
which has the genome to which deletion of F and/or the HN gene was carried out can be 
made from the viral genome contained in the reconfigurated complex. Such a vector is also 
contained in the vector of this invention. 

[0029] The adhesion factor which can be pasted up on a specific cell for example, on an 
envelope front face, ligand, an acceptor, etc. may be included in complex. In order to 
inactivate the gene which participates in immunogenicity or to raise the imprint effectiveness 
and the replicative efficiency of RNA, what changed some genes is sufficient as recombinant 
Sendai Virus. 

[0030] The influenza virus protein to introduce can make the suitable part of RNA contained 
in a Sendai Virus vector insert and discover the gene which carries out the code of this 
protein. In Sendai Virus RNA, it is desirable to insert the array which has the number of bases 
of the multiple of six between R1 array and R2 array (67 Journal of Virology, Vol. No. 8, 1993, 
p.4822 -4830). The inserted amount of foreignness gene expression can be adjusted according 
to the location of gene insertion, and the RNA base sequence before and behind a gene. For 
example, in Sendai Virus RNA, it is known that there are many inserted amounts of gene 
expression, so that an insertion point is close to NP gene. 

[0031] The influenza virus protein by which the code was carried out to RNA contained in a 
vector can be made to discover by introducing this vector into a host cell. 
[0032] If the influenza virus of two or more types is used as an antigen, it can make the 
immunity over the influenza virus of a larger stock acquire, although one kind of influenza 
virus antigen may be used for a vaccine. When using the influenza virus of two or more types 
as an antigen, a vaccine can be manufactured using the gene of the virus origin from which 
there is especially no limit in the combination, for example, subtypes of HA, such as a subtype 
H5 and a subtype H7, differ. Moreover, it can belong to the subtype of the same HA and the 
virus from which the subtype of NA differs can also be used. If the gene of two or more 
influenza viruses can also mix them after manufacturing a vaccine by respectively separate 
Sendai Virus vector genome ****, two or more genes can be included in the same Sendai 
Virus vector genome, and it can also be made to discover it 

[0033] 13 sorts of viral strains (A/HK / 156/97 (H5N1) ~) known as an influenza subtype H5 
A/Ck/PA/83 (H5N2), and A/Ck/Scot/59 (H5N1), A/Dk/Ir/83 (H5N8), and A/Dk/MI/80 
(H5N2), A/Mall/WC/75 (H5N3), and A/Tern/SA/61 (H5N3), A/Tk/Eng/91 (H5N1), and 
A/Tk/Ir/83 (H5N8), A/Tk/MN/95 (H5N2), and A/Tk/MN/81 (H5N2), When the amino acid 



sequence of A/Tk/On/66 (H5N9), and HA protein of A/Tk/WC/68 (H5N9) was compared with 
the maxim matching method, all showed 85% or more of identity mutually, moreover, seven 
sorts (A/Ck/ Japan/24 (H7N7) ~) similarly known as a subtype H7 A/FPV/Rostock/34 
(H7N1), and A/FPV/Weybridge (H7N7X Each amino acid sequence of A/Tk/Eng/63 (H7N3). 
A/Dk/HK / 293/78 (H7N2), A/Ck/Jena/87 (H7N7). and HA protein of A/Ck/Victoria/75 
(H7N7) showed 89% or more of identity. Thus, between the same stocks of the subtype of HA, 
the amino acid sequence of HA protein has high identity. Therefore, possibility that the 
immunity over the stock of the subtype of different NA belonging to the subtype of the same 
HA can also be acquired to some extent according to the immunity which used HA protein of 
one sort of influenza viruses belonging to the subtype of a certain HA as the antigen is high. 
[0034] As long as the complex of a virus reconfigurates from a Sendai Virus vector, especially 
the host cell for vector manufacture used for reconstruction is not restricted. For example, 
the complex of Sendai Virus can be reconfigurated using cultured cells, such as a CVI cell of 
the ape kidney origin, and LLCMK2 cell, a BHK cell of the hamster kidney origin. However, in 
order to obtain complex in large quantities, it is desirable to amplHy the obtained complex 
using a growth hen's egg. As shown in an example, the recombination Sendai Virus of this 
invention which discovers strong poison type influenza virus protein has low toxicity, and 
significant cell damage nature is not shown. Therefore, it is possible to manufacture an 
influenza vaccine in large quantities using a hen s egg unlike the case where the strong poison 
type influenza virus itself is used. The manufacture approach of the vector using a hen's egg 
is already developed (the volumes on inside west, (1 993), ^'the advanced technology protocol 
in and molecule nerve cell physiology'' of neuroscience research, a welfare company, Osaka, 
pp.1 53-1 72). A fertilized egg is put into an incubator and, specifically, it is for nine - 12 days. 
It cultivates at 37-38 degrees C. and a germ is grown up. A Sendai Virus vector is inoculated 
into a chorioallantoic membrane cavity, an egg is cultivated for several days, and a virus 
vector is proliferated. Conditions, such as incubation period, may change by tJie recombination 
Sendai Virus to be used. Then, ****** including a virus are collected. Moreover, separation 
and purification of the Sendai Virus from ****** can be performed according to a 
conventional method (Masato Tashiro, a "virus experiment protocor, Nagai, the Ishihama 
editorial supervision, a MEJIKARU view company, pp.68-73, (1995)). 
[0035] The collected Sendai Virus vector can be used as live vaccine. In this invention, a 
Sendai Virus vector increases in the individual prescribed for the patient and live vaccine 
means the thing which makes immunity acquire. As shown in an example, since cell damage 
nature is low, the strong poison type influenza vaccine which used the Sendai Virus vector of 
this invention is suitably used as live vaccine. There is no limit in the object which inoculates 
such live vaccine, and all the animals with which influenza viruses, such as Homo sapiens. Tori. 
Buta, a horse, and a cow, may be infected are contained. Since an influenza virus has the 
possibility of the infection to Homo sapiens from nonhuman animals, such as Buta and Tori, it 
is also effective to use the vaccine of this invention to a nonhuman animal. Moreover, if the 
Sendai Virus vector to which the above-mentioned propagation force suffered a loss is used, 
the vaccine which a vector does not spread even if it is live vaccine can be manufactured. 
[0036] The collected Sendai Virus can be used again also as all particle vaccines that carried 
out inactivation. The function of virus original is lost and inactivation means that normal 
growth will not take place. Thereby, the risk of growth of the virus within the individual which 
carried out the vaccination is avoidable. Although especially a limit does not have the 
approach of carrying out inactivation, UV irradiation, formalin processing, etc. are mentioned. 
[0037] Moreover, a Sendai Virus vector is made to fragment, rather than all particle vaccines, 
allergic can be reduced more and tolerance can also be raised Although especially the 



approach of fragmentation is not restricted, processing by solvents, such as the ether and 
chloroform, and/or the ion system, and the nonHon system surfactant is mentioned. 
[0038] Moreover, from a Sendai Virus vector, the influenza virus protein made to discover can 
be separated and refined, and it can also consider as a vaccine, since only the protein of the 
limited class is contained in a Sendai Virus vector, the influenza virus protein made to 
discover by intracellular using an expression vector etc. is markedly looked like [ it ] 
compared with dissociating from all cell extracts, and purification is easy for it Well-known 
separation technology can be used for purification of protein. For example, it is also possible 
to refine by immune affinity column which was indicated In the example 8 using the antibody 
to influenza H5 protein. It is expectable that the frequency where generation of heat and the 
local response after inoculation occur by using purification protein as a vaccine compared 
with live vaccine or a killed vaccine is stopped. 

[0039] Antigen activity stronger against the protein of the pathogen which can be obtained by 
this invention than the protein of the natural pathogen with which the protein originates is 
expectable. That is, it sets in the example and is HIV. env As checked in antigen protein 
gp120, when a Sendai Virus vector is used as an expression vector according to this 
invention, the phenomenon in which reactivity of the manifestation product with an antibody 
improves rather than the synthetic peptide which constitutes the natural epitope of gpl20 is 
checked. In an influenza virus antigen, it is guessed for the ability of strong immune 
stimulation to also have been attained suppressing cell damage activity low as one of the 
causes that antigenic was strengthened by use of a Sendai Virus vector. The mechanism with 
which the pathogen protein which can be obtained by this invention strengthens antigen 
activity is not clear. However, if the same gene is used at all, variation should not be produced 
in an amino acid sequence, and antigenic strengthening has possibility of being brought by the 
difference in change of sugar chain structure, and a proteinic spacial configuration. 
[0040] Anyway, the protein of the pathogen which can be obtained by this invention is useful 
as immunogen protein or protein for immunity analysis for detecting an antibody. When the 
protein by this invention is used for immunogen, it can expect as a raw material of the vaccine 
which was excellent in safety and effectiveness with improvement in immunogenicity. 
[0041] A vaccine may contain the support or the media (a physiological saline, vegetable oil, 
suspension, a surfactant, stabilizer, etc.) which are permitted on pharmacology if needed. 
Moreover, a preservative and other additives can be added. Moreover, in order to raise 
immunogenicity, immunostimulants, such as cytokine, a cholera toxin, and the Salmonella 
toxin, can also be added. 

[0042] that inoculation of a vaccine is endermic and a nasal cavity — inner — passing — a 
bronchial tube-muscle — the inside of inner and a vein — or it is carried out in taking orally 
and gets. Although a dose may be changed with a gestalt, a medication method, etc. of a 
vaccine, if it is this contractor, it can choose a suitable dose suitably. Since an influenza virus 
induces symptoms, such as generation of heat shortly after increasing in the cell of an upper 
airway, it is desirable that the partial antibody made by the vaccination in this circumference, 
i.e., the membrane in a nasal cavity, and an upper airway works. For example, although a lot of 
antibodies are made in inoculation of the vaccine by subcutaneous injection into blood, since 
there are few amounts of the antibody which exudes to the membrane in a nasal cavity or an 
upper airway, even when it is effective in serious illness-ized prevention of pneumonia etc., it 
is thought that the effectiveness over an initial symptom fades. Therefore, it is thought 
effective to inoculate an influenza vaccine into a respiratory tract according to a nasal spray 
etc. 

[0043] Moreover, since it is thought that it does not have basic immunity especially to a H5N1 



flu, it is thought effective to acquire sufficient immunity by 2 times inoculation of a vaccine. In 
the case of Homo sapiens, spacing of two inoculation is usually two - four weeks. 
[0044] All the hosts that have an immune system and are infected with an influenza virus as 
an animal in which a vaccination is possible are mentioned, and Homo sapiens, a mouse, a rat, 
a rabbit, Buta, a cow, a horse, an ape, Tori, etc. are contained. 

[0045] Moreover, if the protein of the pathogen by this invention is used for the antigen for 
antibody detection, an immunity analysis system [ that it is more specific and high sensitivity ] 
can be constituted. In this invention, the sugar protein antigen of a virus etc. can be shown as 
protein of a pathogen, for example. Many important things as an antigen for immunity analysis 
of the HA antigen of an influenza virus or the envelope protein gp120 grade of HIV are also 
contained in the glycoprotein of a virus. The antibody to pathogen protein can be measured 
using the protein by this invention. The antibody to a pathogen is an important clinical index 
which shows infection experience of the pathogen. The protein by this invention is applicable 
to well-known immunological tools of analysis. Since the technique represented especially by 
ELISA using enzyme labeling can establish a high sensitivity cheaply analysis system, it is 
desirable. Analysis of the antibody by ELISA has the common technique of detecting the 
antibody which a sample is contacted to the solid phase which carried out sensitization of the 
antigen, and is combined with an antigen by the antUgG antibody which carried out enzyme 
labeling. Or after catching all IgG in a sample using protein A etc., only the antibody to a 
pathogen is also detectable with the antigen which carried out enzyme labeling. A solid phase 
antigen and an enzyme labelled antibody required for EUSA can be combined beforehand, and 
can be supplied as a kit 
[0046] 

[Example] Although an example explains this invention concretely below, this invention is not 
limited to these examples. 

[0047] [Example 1] Avian influenza virus separated from the hen's egg in order to obtain the 
virus which a passage is possible with the production mouse of the mouse conditioning stock 
of an avian influenza virus, and shows virulence A/whistling swan/Shimane / 499/83 (H5N3) 
The passage of the stock was carried out by mouse rhinovaccination. The 3rd generation of 
the mouse passage inoculated the amount of the maximum viruses at the time, and it carried 
out the passage of the homogenate of the lungs of the mouse which showed the infectivity 
titer [ be / infection 1-3 day / it / the highest ] to the next generation. A virus named the 
egg passage stock "M-^O^ and named the 1-5th generation of the mouse passage ''M-l" - 
''M-5'', respectively. 

[0048] In connection with the mouse passage, a virus could be promptly conditioned to the 
mouse, it came to increase it, virulence also became strong, and the mouse which dies of the 
condition was also observed- That is, in connection with the mouse passage, the proliferation 
potential of a virus rose and the lung lesion also became strong. Then, the amount of virus 
inoculation was used as 1x104 CIU / mouse after the 4th generation. The titer of a virus 
arrived at the plateau after the 4th generation. Time amount progress of the virus 
multiplication in lungs at that time, weight change of a mouse, and the macro-scopic lesion of 
lungs were shown in drawing 1 . 

[0049] Growth of the virus in lungs was expressed with the virus titer contained in 10% of the 
homogenate which mashed and obtained lungs in PBS. moreover — if the macro-scopic lesion 
of lungs measures the rate of a congestion field to the whole lungs and it becomes <25% 1 — 
if it becomes 25 to 50% 2 — if it becomes 50 to 75% If it becomes 3> 75% 4 and case where it 
dies It was referred to as 5 (A.Kato et al. and EMBO J.I 6:578-587 (1997)). 
[0050] About three shares, M-0, M-3, and M~5. rhinovaccination was carried out with 1x104 



CIU / mouse, respectively, and time amount progress of weight change, the macro~scopic 
lesion of lungs, and the virus multiplication in lungs was measured. The result is shown in 
drawing 2 . Any stock of the virus multiplication in lungs was rapid, it became [ infection 1-2 
day ] max, and the pattern which decrease in number gradually henceforth was shown. 
However, as compared with the mouse passage stock, extent of growth of the virus in lungs 
was weak, and, as for M-0, neither the lesion of lungs nor the mouse which is slight illness, 
and most reduction of weight is not seen but dies was seen clearly. Although the big 
difference was not looked at by virus multiplication between M-3 and M"5, as for the lesion of 
lungs, and extent of a loss weight, M-5 was stronger. 

[0051] Next, in order to investigate the change of mouse virulence accompanying the passage 
in a mouse, a mouse is received about three shares, M-0, M-3, and M-5. fifty percent lethal 
dose It measured. The result is shown in Table 1 . The day [ of infection / 1 3rd ] death rate 
showed "the death mouse / inoculation mouse'' of front Naka. M-0 is 4x106CIU. Since a 
mouse was not killed at all in inoculation, it is on an expedient target It considered as fifty 
percent lethal dose=>1.26x107 CIU / mouse, on the other hand — a mouse passage stock — 
each — strong virulence — being shown — M-3 and M-5 fifty percent lethal dose 
respectively — <31.6 CIU / mouse — and — It was calculated with 12.6 CIU / mouse. 
[0052] 
[Table 1] 

The amount of inoculation A death mouse fifty percent 

lethal dose Virus (ClU/mouse) A /inoculation mouse (ClU/mouse) 
M-0 4x106 0/5 = > 1.26x107 

M-3 1x105 5/5 1x104 5 / 5< 31.6 1x1035/5 1x102 5/5 

M-5 1x104 5/5 1x103 5/5 12.6 1x102 5/5 1x101 Being 

5 un-infected [ 2 / ] (-). 0/5 

[0053] Namely, avian influenza virus By carrying out a 

passage in mouse lungs, it comes to increase in the lungs of a mouse promptly, the virulence 
over a mouse also becomes strong quickly, and A/whistling swan/Shimane/499 / 83 (H5N3) 
stock is the 5th generation passage, fifty percent lethal dose It dropped to 1/1 million. In 
addition, about M-3, it is 102 CIU. Since all mice have been killed, it is . fifty percent lethal 
dose < 31.6 CIU Although carried out, the same virulence as M-5 may be shown. 
[0054] [Example 2] From the production influenza virus stock (A/turkey/Ireland / 1378/83) 
(Kawaoka Y(H5N8).et al.. Virology, 1987, 158:218-227) of a recombination Sendai Virus vector, 
template DNA was prepared according to reference ''Kawaoka Y.et aL, Virology, 1 987, and 
158:218-227." Primer HKH5-F () [ 5 -aag egg ] ccg etc tgt caa aat gga gaa aat-3' (array 
number: 1) and primer HKH5-R () [ 5'-aag egg ccg cga tga act ttc acc eta agt ttt tet tac 
tacggc gta ] cgt taa atg caa att ctg cat t-3' (array number: 2) is used. HA gene on 
"NT/60/5/4" (J. A.Huddleston and G.aBrownlee, 1982, Nucleic Acids Res.1 0:1 029-1 038) was 
amplified by the standard PCR method, the base sequence of a magnification fragment — 
array number — it is shown in 3. pSeV(+)18bV(-) (experimental medicine which digested the 
magnification fragment by NotI and digested the fragment of 1758 bases by NotI VoL15 No.19 
(special number) 1997; it inserted in Kato A., et al.. and ENBO J.I 6:578-587 (1997)) ( drawing 
3 ). Subsequently, the target plasmid was obtained by selecting the clone by which it was 
checked that carry out the transformation of this to Escherichia coli, extract DNA of each 
colony of Escherichia coli by the ''Miniprep" method, and the DNA fragment of the magnitude 
expected is included. Cesium chloride density-gradient centrifugation refined the obtained 
plasmid. 

[0055] According to the well-known approach, introduced the contrast plasmid without this 



plasmid and insertion into LLCMK2 cell, the Sendai Virus particle was made to reconfigurate, 
and the hen's egg was made to inoculate and amplify the produced recombination Sendai 
Virus particle further (refer to the international public presentation 97/No. 1 6539 and 
international public presentation 97/No. 16538). When the collected virion was diluted to PBS 
and measured virus titer, it was 3x109 CIU (average). 

[0056] Since LLCMK2 cell and valve flow coefficient-l cell with which a recombination virus 
C'SeV/tukH5" is called) and the Sendai Virus CSeV/V (-)" is called) of an old stock were 
infected did not have a big difference in each cell gestalt as a result of cell observation, the 
cell damage nature by the manifestation of subtype H5 HA was not accepted. 
[0057] [Example 3] Immunochemistry-analysis 3-1 using anti-H5 antiserum A/Tern/South 
Africa/61 proliferated by the production growth hen's egg of influenza virus subtype H5 
antiserum a stock (H5N3) You made it infected with the L cell of a mouse, and the cell was 
taken after infection in the 1 st day, this cell was mixed with PBS and it considered as the 
emulsion 10%, and with formalin, after inactivation, hypodermically [ of a mouse ] was 
inoculated and Hmouse anti-5 <Tem/South Africa> antiserum was produced according to the 
conventional method. 

[0058] Moreover, A/Tern/South Africa/61 (H5N3) stock proliferated by the growth hen's egg 
was settled by ultracentrifuge (30,000rpm, 90 minutes), immunity was carried out to the fowl 
according to "die conventional method by having made this.into the antigen, and Hfowl anti-5 
<Tem/South Africa> antiserum was produced. 

[0059] 3-2) The valve flow coefficienti cell mono-layer was made on the analysis chamber 
slide glass by the indirect fluorescent antibody technique. SeV/V (-) (contrast without 
insertion) or SeV/tukH5 which is an old stock in moil was infected with it It cultivated by the 
culture medium without a blood serum after infection overnight After removing culture 
medium, the cell was once washed by PBS. In room temperature 5 minutes, the cell was fixed 
by 0.5% formalin / PBS. The PBS solution which contained 0,2% NP-40 after washing was 
once added by PBS, and vitrification processing of a cell membrane was performed in room 
temperature 5 minutes. Next, the mouse antHnfluenzavirus A / Tem/SA which 0.1 ml diluted 
200 times were processed at the room temperature for 1 hour. Then, it washes 5 times by 
PBS, and the antibody (product made from commercial item Cappel) which finally combined 
RTC with the anti-mouse Ig (H+L) was acted by dilution 100 times, and 0.1 ml was made to 
act at a room temperature for 1 hour. Then, the speculum of the cover glass was covered and 
carried out with 80% glycerol / PBS after 5 times washing by PBS. Consequently, the 
fluorescence image of a cell was observed by the SeV/tukH five-senses stain cell unique 
target ( drawing 4 ). 

[0060] 3-3) The western-blot-analysis BHK cell of an infected cell was cultivated so that it 
might become a mono-layer on the tissue culture plate of six holes. Next, SeV/V (-) or 
SeV/tukH5 was infected with this cell in moi 10, About 24 hours after, the cell was written, 
carried out centrifugal with the rubber policeman, for 6,000rpm 5 minutes, and cells were 
collected as precipitation. After adding 2xSDS sample buffer of 0.1 ml to these settlings as 
well as PBS of 0.1 ml, dissolving in them and heating at 90 degrees C for 5 minutes, it applied 
to SDS-PAGE. 

[0061] The concentration of gel is 12.5% and blotting of after migration was carried out to the 
PVDF film in electrophoresis by the semi dry cleaning method. After an imprint a part dyes 
the imprint film by Coomassie Brilliant Blue (CBB) as it is, and the remainder mixed mouse 
anti-H5 antiserum diluted with 3% of skim milk 500 times after blocking processing of a room 
temperature 1 hour, and was made to react at a room temperature for further 1 hour. Then, 
antiserum was sampled and it washed 4 times by the penetrant remover which consists of 20 



mM Tris-HCI pH 7.4, 150 mM NaCI, and 0.1 % Tween 20. After washing, the anti-mouse IgG 
(product made from commercial item Cappel) which carried out peroxidase labelling was made 
to dilute and act 250 times at a room temperature similarly in addition for 1 hour. After 
washing 4 times by the penetrant remover, it was made to color again according to the 
approach of the Konica immune stain kit finally. 

[0062] Consequently, as for HA protein of influenza, it was shown by the BHK cell with which 
recombination Sendai Virus was infected in spite of the bottom of trypsin nonexistence that 
HAO has cleft to HA1 and HA2 ( drawing 5 ). 

[0063] 3-4) The ***5ic** urine water of the growth hen's egg which inoculated analysis SeV/V 
(-) or SeV/tukH5 of a purification Sendai Virus particle was collected on the 3rd The liquid 
was collected, 9,000 rpm, centrifugal was carried out for 1 5 minutes and -^e corpuscle and the 
ceil component were dropped on cooling supercentriflige. The supernatant liquid was 
collected, it applied to ultracentrifuge (30,000rpm, 90 minutes) this time, and viruses were 
collected as precipitatton this time. Several ml PBS was added to this precipitation, and it was 
made to suspend completely using an ultrasonic crusher. This suspension was calmly put on 
the topmost part of **** which consists of two-layer [ 60% and 20% of ], and it applied to 
density gradient centrifugation for 90 minutes by 27,000rpm. The virus liquid which came 
between 20% and 60% of layers was collected after centrifugal termination. 
[0064] In this way, the collected purification virion was applied to SDS-PAGE, and Western 
blotting was performed using mouse anti-H5 antiserum to an influenza virus. Consequently, in 
SeV/tukH5, it was observed as a result of Coomassie dyeing and an immuno blot that HA 
protein of the influenza virus in purification virion has cleft to HA1 and HA2 ( drawing 6 ). 
Therefore, it was concluded that a part of influenza virus HA was incorporated in a SeV 
particle. 

[0065] Moreover, according to the conventional method, immunity was carried out to the fowl 
by having used as the antigen this purification SeV/tukH5 virion and SeV similarly refined as 
contrast, and anti-S eV / tukH5 antiserum and anti-S eV antiserum were produced, 
respectively. In order to confirm whether anti-S eV / tukH5 obtained antiserum reacts with 
the influenza virus of a subtype H5, the immuno blot was performed by using an influenza 
virus (A/whistiing swan/Shimane/499/83 (H5N3) stock) as an antigen. Consequentiy, it was 
checked that the antiserum made to SeV/tukH5 virion has reactivity to HA molecule of a 
subtype H5 ( drawing 7 ). Also from this, it was proved that an influenza virus HA is 
incorporated in a SeV particle. 

[0066] [Example 4] In the analysis SeV/tukH5 virion by the immunity electron microscope, in 
order to investigate whether H5 protein is carrying out localization on the surface of Sendai 
Virus, analysis by the immunity electron microscope was performed. SeV/tukH5 virions were 
collected having covered the ****** urine water of the growth hen's egg which inoculated 
SeV/tukH5 over ultracentrifuge (28,000rpm, 30 minutes), and it suspended in distilled water. 
5micro (1x109 a particle/ml) of this virus suspension I was dropped on the micro grid with a 
supporting lamella, and it was made to dry. Pretreatment is performed for 30 minutes by PBS 
which contains BSA 0.1%, the back-to-front processing liquid is sucked up through a filter 
paper, and mouse anti-H5 antiserum diluted with PBS which contains BSA 0.1% 200 times was 
dropped at the grid, and was made to react for 60 minutes in the state of moisturization. After 
washing 6 times by PBS, excessive moisture is sucked up through a filter paper, and the gold 
colloid indicator anti-mouse IgG (ISN) diluted with PBS which contains BSA 0.1% 20 times was 
dropped at the grid, and was made to react for 60 minutes in the state of moisturization. After 
washing 6 times by PBS, further, with distilled water, the rinse was carried out twice and the 
air dried was carried out. It dyed for 3 minutes of acetic-acid uranium 4%, and the air dried 



was carried out Electron microscope A photograph was observed and taken in JEM-1 200EXII 
(JEOL) ( drawing 8 ). 

[0067] Consequently, since gold colloid was observed on the front face of a Sendai Vims 
particle, in SeV/tukH5 virion, having discovered H5 protein on the surface of virion was 
shown. 

[0068] [Example 5] Immunity of the recombination Sendai Virus vector (a wild strain, a SeV/V 
(-) stock, and SeV(-)/tuk-H5) (1x107 CIU/25microL) which anesthetized lightly five to 
immunity of mouse by recombination Sendai Virus 1 mouse with the ether, and diluted it was 
carried out to the mouse by rhinovaccination. Mouse The ICR/Crj (CD-I) stock and the 
3-weeks old male (8-1 Og) were used. The virus in lungs was measured after inoculating 
Sendai Virus on 0, 1, 3, 5, 7, and the 9th. Moreover 0, 5, 7, 10, 14, and 28 days after, the 
antibody production in a blood serum was measured. Moreover, after infection 0, 1 , and three 
days after, the viral isolation out of a spleen, liver, and blood was also tried. Blood used the 
heparinemia. In blood collecting, the ether smalhcut the Inguinal region skin after anesthesia 
open for the mouse lightly, the thigh condition pulse was cut with scissors and the blood 
which has bled was collected blood with the capillary tube pipet In addition, if in charge of 
heparinemia extraction, it is heparin in an Eppendorf tube beforehand. 20microl is put in and it 
is a micropipette. The blood of ISOmicrol was extracted and it mixed with it. 
[0069] Anti-S eV EUSA IgG Purification virion of an HVJ Hamamatsu stock is used as an 
antigen at measurement of antibody titer (anti-Sendai Virus EUSA IgG antibody titer), and it 
is **. H5 EUSA IgG In measurement of antibody titer, it is A/whistling swan/Shimane / 
499/83 (H5N3). Let purification virion be an antigen. EUSA It measured in law (Table 2). 
[0070] 5~2) A vaccine (fake inoculation) without a Sendai Virus vector, a Sendai Virus wild 
strain (107 GIU), Recombination Sendai Virus (A.Kato et al. and EMBO J.I 6:578-587 (1997)) 
without insertion (SeV/V (-)) (107 CIU), And the weight change of a mouse when carrying out 
rhinovaccination of SeV(-")/tuk-H5 (107 CIU) to a mouse, respectively, the macro-scopic 
lesion of lungs, and the measurement result of the virus multiplication in lungs are shown in 
drawing 9 . A remarkable weight change was not accepted through the observation period. 
SeV(-)/tuk-H5 An infection mouse is the 1st day after infection. 106-107 Although the virus 
multiplication of order was shown, it was eliminated from lungs quickly [ the 2nd or 
subsequent ones ], and is no longer completely detected after the 7th. The macro-scopic 
lesion of lungs was not seriousHllnessHzed so much, either. Moreover, separation of the virus 
from the organs and blood other than lungs was example negative [ all ]. 
[0071] 5-3) The time course of the antibody production of an immunity mouse is shown in 
Table 2. The antibody titer (it is in a table, respectively HVJ" and column of H5'^) to 
Sendai Virus and H5 protein rose with progress of a SeV(-)/tuk-H five-senses stain. In all the 
measured mice, the antibody response to both viral antigens was checked. 
[00723 
[Table 2] 

After infection Mouse SeV/V (-) SeV(")/tuk-H5 

** EUSA-IgG antibody titer EUSA-IgG antibody titer Days A number 

** HVJ ** H5 ** HVJ ** H5 • 0 1 10 

<10<10 <10 2 10 <10 <10 <10 3 10< 10 <10 <10 5 

1 400 <10 20 <10 2 800 <10 10 <10 3 400 <10 <10 <10 

7 1 2,000 <10 800 200 2 2.000 <10800 20 3 1,000 

<10 80040 9 1 800 <10 1 00010 2 4,000 < 10800 

100 3 4,000 <10 800 40 14 1 20,000 <10 8,000 800 

2 20.000 <10 10,000 4,000 3 10.000 <10 4,000 400 



21 1 20,000 <10 ND ND 2 20,000 <10 ND ND 281 

80,000 <10 80.000 1.000 2 20,000 < 10 80.000 2.000 

Positive control -1 (anti — HVJ antiserum) 8,000 

<10 Positive control -2 (anti~H5 antiserum) <10 20,000 Negative control (normal serum) <10 

<-|0 [0073] [example 6] the measurement mouse 

(an ICR/Crj (CD-1) stock, 3-weeks old male (8-1 Og)) of the defense ability to the challenge of 
the influenza virus of the immunity mouse by recombination Sendai Virus was anesthetized 
lightly, and was diluted with the ether — it rearranged and immunity of the Sendai Virus 
vector (SeV(-)/tuk--H5) (3x107 CIU/25microL) was carried out to the mouse by 
rhinovaccination. The mouse measured weight every day. It collected blood after inoculating 
Sendai Virus at the 2nd week, and the antibody production in a blood serum was measured. 
The half mouse carried out rhinovaccination of the recombination Sendai Virus vector 
(SeV(-)/tuk-H5) (5x107 CIU / mouse), and carried out the booster, and the mouse of the 
remaining one half was bred as it was. Avian influenza virus origin stock (M--5) 1x104 CIU 
which the 2nd week of the booster was made to condition to a mouse in an example 1 It 
challenged by pernasality (infection) and 0, 1, 2, 3. and the virus multiplication in lungs five 
days after were measured. 

[0074] Anti-S eV ELISA IgG Purification virion of an HVJ Hamamatsu stock is used as an 
antigen at measurement of antibody titer, and it is H5 EUSA IgG In measurement of 
antibody titer, it is A/whistling swan/Shtmane / 499/83 (H5N3). Let purification virion be an 
antigen. ELISA It measured in law. 

[0075] The weight change after Sendai Virus inoculation is shown in drawing 10 , and time 
amount progress of the weight change after the challenge of an influenza virus, the 
macro-scopic lesion of lungs, and the virus multiplication in lungs is shown in drawing 1 1 . 
[0076] Effect remarkable in weight change was not accepted through the observation period 
to the challenge of an influenza virus by the Sendai Virus vaccination like the example 5 ( 
drawing 10 ). Moreover, the effect on the weight increase by the booster was not seen, either. 

[0077] About the defense effectiveness over the challenge of an influenza virus, it is the 1st 
day of a challenge with a nonHmmunity mouse. 107 CIU A virus is detected, and it will 
increase further on the 2nd, decreases after the 3rd, and will be on the 5th. 105.5 It became 
order. According to this, reduction in weight was seen from the 2nd. the macro-scopic lesion 
of lungs also appeared from the 3rd, and one mouse died on the 4th. 

[0078] On the other hand, although the amount of viruses in day [ of a challenge / 1st ] lungs 
was the almost same level as it of a non-immunity mouse with the immunity mouse 
(non-booster), the inclination which already decreases was seen on the second. The dying 
mouse was not seen although the extent was clearly weak and the lung lesion also became on 
the 5th as compared with it of a nonHmmunity mouse, although the loss weight was accepted 
in one animal among three animals, and it appeared. With the immunity mouse which gave the 
booster, virus multiplication was controlled nearly completely on the 1 st day of a challenge. 
Although growth of a virus is allowed after the 2nd, the extent is it of a nonHmmunity mouse. 
1/10 It was order. A loss weight was not accepted, either but the lesion of lungs was also 
very slight. 

[0079] ** SeV Antibody and ** H5 Time amount progress of production (respectively — 
HVJ'' in a table — and — " — the column of anti-H5'') of an antibody was shown in Table 3 
with the macro-scopic lesion of lungs, and time amount progress of influenza virus growth. 
[0080] 
[Table 3] 



: : A mouse EUSA-IgG antibody titer Lungs Virus 

Days ** macro-scopic lesion (ClU/ml) A number ** HVJ ** H5 

The 2nd week of the immunity - 1 20,000 4,000 

(before a booster) - 2 20,000 40 - 3 20,000 4,000 -4 20,000 20 - 5 20,000 1,000 - 610,000 
2,000 The 4th week of the immunity Non-immunity 

- 1 ND 0 [ booster ] - 2 ND Two weeks after, - 3 ND Before a challenge 

Booster (-) -1 40,000 400 0 <20 -2 40,000 8 0000 <20 -3 

40,000 1,000 0 <20 booster (+) -1 160,000 4,000 0 <20 -2 

80,000 8,000 0 <20 -3 80,000 1,000 0 <20 

challenge Non-immunity - 1 <10 <10 06.34x106 For the 1st day -2 <10 <10 0 1.07x107 - 3 
<10 <10 0 4.35x106 Booster (-) -1 100,000 2,000 0 5.01x106 

- 2 100,000 2,000 05. 81x106-3 200 000 2,000 0 4.49x106 

Booster (+) -1 200, 0002, 000 0 4.00x101 -2 400,000 4,000 0 4.00x101 - 3 200.000 8,000 0 

4.00x101 challenge Non-immunity - 1 <10 <10 0 

3.10x106 The 2nd day - 2 <10 <10 0 2.15x107 -3 <10 <10 0 1.46x107 

_ Booster (-) -1 100,000 200 0 2.13x105 - 2 100,000 1000 

1.98x106-3 400,000 800 0 1.38x106 Booster (+) - 1200 000 2 

0000 4.99x105 - 2 200,000 8,000 0 5.68x105 - 3 100,000 2,000 0 3.91x106 

challenge Non-immunity - 1 <10 <10 0 1.82x106 

The 3rd day - 2 <10 <10 0 8.26x105 -3 <10 <10 1 1.58x106 

booster (-) -1 160,000 2,000 0 2.75x105 - 2 160,000 2 0000 3.80x105 - 3 160, 0002, 000 0 

5.44x105 booster (+) -1 80,000 200 02.48x105 - 2 40, 0001. 

000 1 3.29x105 -3 80,000 8,000 1 2.48x105 

challenge Non-immunity - 1 <10 <10 0 1.57x105 The 5th day - 2 <10 <10 5 4.03x105 - 3 < 10 

<10 3 3.80x105 Booster (-) -1 80,000 8,000 3 1.98x105 - 2 

80, 0008, 0002 2.06x105 - 3 80,000 2001 6.73x105 Booster 

(+) -1 160,000 2,000 1 5.68x105 -2 40.000 200 0 2.99x105 -3 80,000 2,000 0 

4.62x105 [0081] [example 7] HIV-1 Construction 

7-1 with subtype E gp120 gene of recombination Sendai Virus plasmid construction — the 
SeV vector which discovers the envelope protein gene (env) of a human immunodeficiency 
virus (HIV-1) next was built HIV-1 subtype E gp120 used for construction of a SeV 
manifestation plasmid A gene is HIV-1 identified in Japan. It isolated from pNH2a-1 containing 
the env gene overall length of the NH2 (HIV-1 NH2) origpn which isR5 shares of E subtypes 
(Sato, H.et al., 1997, AIDS 11:396-397). HIV-1 which used SeV as the base The manifestation 
plasmid of a subtype E gp120 is reference "Kato, A.et al.. 1997, and EMBO J.16. : 578-587, 
Yu, and D.et al., 1 997, and Genes Cells 2 : It produced like 457-466" ( drawing 12 ). Simply, it 
is HIV-1. Subtype E env gp120 A gene (1,515 bp) A NotI tag primer pair NH2SU501A[5 added 

— •-AAgcggccgcAAGACAGTGGAAATGAGAGTGAAGGAGAOAGAGATG-3' ~ /array number 

— 4(sen8e chain)] — and — NH2SU502B[5'-TTgcgg 

ccgcGATGAACTTTCACCCTAAGTTTTTCTTACTACGGCGTACGtcaTCTTTTTTCTCTCTCC-3' 
/ array number It amplified by polymerase chain reaction (PCR) using 5(antisense strand)]. 
The small letter without the underline under array expresses a NotI recognition site. The 
capital letter with an underline is the saved interieaved array. 3'-GAA-5' It was minded and 
connected. New S of SeV and E signal are expressed. Small letter with an undeHine gp120 
The stop codon inserted immediately after the open reading fi^me of a gene is expressed. E 
(conclusion) and S (initiation) signal make the imprint of gpl 20 inserted gene end, 
respectively, and have the function to make the imprint of N gene which is down-stream start 
( drawing 12 ). . gpl 20 gene expression was designed so that it might be started with S signal 



of N -gene of a SeV vector. The fragment which performed PGR using ExTaq polymerase 
(Takara Shuzo Co., Japan), and was amplified is after NotI cutting, pSeV(+)18bV(-) (Kato, 
A.etaL, 1997, and EMBO J.I 6. : It inserted in the NotI part of 578-587) directly, and Sendai 
Virus vector pSeV/gp120-E in which gp120 was included was obtained. HIV-1 The 
manifestation plasmid (Yu and D.et aL, 1997, GenesCells 2:457-466) which used pSeV with 
envgp120 of Subtype B (pNL432) as the base named pSeV/gp120-B, and was used for the 
experiment. 

[0082] 7-2) HIV-1 gp120s The stock of the reconstruction recombination Sendai Virus (SeV) 
of recombination Sendai Virus to discover was prepared according to reference (Kato, A.et al., 
1996, Genes Cells 1:569-579), and determined virus titer. Simply on the plastics plate of 
diameter 60 mm 10% fetal calf serum (FCS) and an antibiotic 0 [ 100 ] units/ml Penicillin G 
and lOOmicrog/ml It cultivates until it becomes confluence (2x106 cells) 70 to 80% about the 
ape kidney origin cell strain LLCMK2 using the minimum essential medium (MEM) containing 
streptomycin. T7 polymerase Recombination vaccinia virus to discover vTF 7-3 () [ Fuerst, 
T-R.et al., 1986, ProcNatLAcad.Sci.USA 83:8122-8126, Kato, ] [ A.] et al., 1996, and Genes 
Cells 1: 569-579 You made it infected in 2 PFU / cell. Transfection was carried out by the 
RIPOFE cushion method (DOTAP, Boehringer-Mannheim, USA) 1 hour after infection with the 
plasmid (pGEM-N of 24microg, pGEM-P of 12microg, and pGEM-L of 24microg) (Kato, A.et aL, 
1996, Genes Cells 1:569-579) which discovers the virus protein which acts pSeV/gp120-E of 
eOmicrog on a transformer indispensable to generation of an overall-length Sendai Virus 
genome. The cell which performed transfection is cultivated by MEM of blood serum non-** 
containing 40micro ag [/ml ] cytosine arabinoside (araC) (Sigma, USA) and lOOmicrog [/ml ] 
rifampicin (Sigma, USA), minimizes the cytotoxicity by the vaccinia virus, and was made to 
make recovery of a virus max (Kato. A.et aL, 1996, Genes Cells 1:569-579). Cells were 
collected 48 hours after transfection, and after repeating freeze thawing 3 times and crushing 
a cell, it inoculated into the chorioallantoic membrane of the growth hen's egg of ten ages in 
day. ****** urine water was collected three days after, and virus titer was determined. The 
potency of the collected Sendai Virus is the vaccinia virus which is 108 - 109 PFU/ml and 
was both contained. vTF 7-3 was 103 - 104 PFU/ml. Diluted to 10-6, it was made to 
re-amplify by the hen's egg, and the vaccinia virus was removed. The recombination virus 
obtained by this 2nd passage was stocked, SeV/gp120-E or SeV/gp120-B was named, 
respectively, and it was used for future experiments. The plaque organization potency of a 
virus stock was infected with LLCMK2 cell, and was determined, and hemagglutination activity 
(HA) was determined with the "endo-point dilution method'' (Kato, A.et aL, 1 996, Genes Cells 
1:569-579). Generally the virus stock of the recombination virus which performed the passage 
twice by the hen's egg had the 10,240 HA unit [ 109 PFU/ml or ]/ml potency, 
[0083] [Example 8] HIV-1 It is an ape kidney cell strain because of the manifestation of the 
manifestation recombination gp120 of the recombination gp120 of Subtype E, and preparation, 
valve flow coefficient-l The cell was cultivated by the minimum essential medium (MEM) 
which contains fetal calf serum (FCS) and an antibiotic (100 units/ml penicillin G and 
100microg/(ml) streptomycin) 10%. It cultivated by DMEM which 37 degrees C (pSeV/gp120-B 
or pSeV/gp120-E) of recombination Sendai Virus are infected in 10 PFU / cell for 1 hour, and 
does not contain a blood serum after washing by PBS once (Yu and D.et al., 1 997, GenesCells 
2:457-466). Culture supernatants are collected to various time amount, and it is HIV-1. gp120 
production level was analyzed by Western blot using what pooled ten blood serums from the 
blood serum of the patient infected with one of the subtypes B or E. That is, a culture 
supernatant is mixed with the ethanol of 3 capacity, centrifugal was carried out for 30 minutes 
by 12,000g after 1-hour cooling at -80 degrees C, and precipitate was dissolved in the 



. equivalent sample buffer for 2%SDS content PAGE (Daiichi Pure Chemical Co.. Japan). A 
sample is applied to SDS-PAGE, and it imprints in electrophoresis to the film, and is HIV-1. 
The protein A (NEX146. Dupnt, USA) which diluted and incubated 500 times and carried out 
the blood serum pool of the patient infected with Subtypes E or B the 1251 label was added, 
and autoradiography was performed using BAS2000 (Fujix, Japan). Subtype E reference 
protein of the concentration of known [ quantum / of gp120 ] (HIV-1 of CM stock origin 
discovered by the baculovirus vector, a grant is made from subtype E gp120; "National 
Institute of Allergy and InfectiousDiseases AIDS Research and Reference Reagent Programn 
and USA") Lot number Phase dilution of 4-961 96 was carried out, and Western blot analysis 
was performed with the sample. 

[0084] The culture supernatant (200microl) of valve flow coefficient-1 cell which infected 
recombination SeV with the argentation is mixed with the ethanol of 3 capacity (600microl), 
centrifugal was carried out for 30 minutes by 1 2,000g after 1 -hour cooling at -80 degrees C, 
and precipitate was dissolved in the equivalent sample bufFer for 2%SDS content PAGE 
(Daiichf Pure ChemicalCo., Japan). Electrophoresis of the sample of 5microl was carried out 
by the 4-20% polyacrylamide gradient gel containing SDS, and the argentation was performed 
using the kit (BIO-RAD, USA). 

[0085] It is HIV-I envelope to the location of about 110 to 1 20 apparent molecular weight kDa 
as a result of the Western blot analysis. The band corresponding to gp120 was detected ( 
drawing 13 A). Production of recombination gp120-E was detected in 24 hours after infection, 
and became max in 72 hours after infection. The moving state was the same as that of it of 
recombination gp120~B by pSeV/gp120-"B ( drawing 1 3 A and B (Yu and D.et al., 1997, Genes 
Cells 2:457-466)). In the culture supernatant, it rearranged and it was thought that as for 
gp120-E, apparent molecular weight occupied about ten to 20 detected% which is about 100 
to 1 20 kDa of the protein of the analysis of the protein image are main protein and according 
to the argentation to the whole ( drawing 1 3 C). It is considered because a difference is in 
extent and pattern of glycosylatlon that width efface is in the molecular weight of the 
appearance of recombination gp120-E. It is HIV-1 which was produced by the SeV vector 
system in valve flow coefficient-1 cell and from which it rearranged and gp120-E was 
discovered by the baculovirus system in Sf-9 cell. Compared with gp120 (a grant is made 
from NIH AIDS Reagent Program) of a subtype E CM stock, the mobility of the 
electrophoresis in SDS-PAGE was late. This is considered to originate in extent of 
glycosylation and the difference in a pattern in a mammalian cell and an insect cell. By culture 
of 6 hole plate, it reached [ ml ] in about 2microg /in 72 hours after infection Judging from the 
comparison with the protein of the known concentration of the rearrange and according [ the 
amount of gp120"-E ] to Western blot analysis CM gp120 baculovirus product secreted by the 
culture supernatant of valve flow coefficient-l cell { drawing 1 3 A), and reached [ ml ] in 
6microg /by 50ml bottle culture in 72 hours after infection. To it commercially, by available 
gp120 quantum kit (HIV-1 gp120 Antigen Capture Kit and (Advanced Biotechnologies, USA) 
gp120 Capture EUSA kit (Immune Diagnostics, Inc.USA) are included), it was not able to 
rearrange and the quantum of the gp120~E was not able to be carried out. These kits are 
HIV~1. It is designed so that gp120 of Subtype B may be detected, and it is thought that it is 
based on the difference on the antigen of gp120 of the subtypes E and B of HIV-1. 
[0086] Next HIV-1 Subtype E The single step affinity column chromatography which 
combined monoclonal antibody (mAb) TQ four B15-2 (EminI, E.A.et al., 1992, Nature 
355(6362):728-730) to V3 loop formation refined uniform recombination gp120-E from the 
culture supernatant The culture supernatants of valve flow coefficient~1 cell infected in 
SeV/gp120-E were collected 72 hours after infection. 5ml mAb TQ four B15-2 was combined, 



and it let 50ml of culture supematants collected to the immuno affinity column (Affl-Gel Hz 
Immunoaffinity Kit (Bio Rad. USA)) which equilibrated by PBS pass. A column is 0.2M [ 10ml ] 
about the protein which washed twice by 10ml PBS and was combined. Glycine-HCI buffer It 
was eluted by pH4.0. Protein fraction It neutralized to pH7.4 by 1 M Tris-HCrpH9.5, saved at 
-80 degrees C. and was used for the experiment The recovery in an affinity column was 
about 60%. The argentation color image of refined protein is shown in drawing 1 3 C (lane P). 
[0087] [Example 9] It is HIV-1 in order to verify the difference on the antigen of serological 
reactivity recombination gp120-E of the recombination gp120 to patient's serum, and 
recombination gp120-B. The reactivity of each protein to the blood serum pool (four blood 
serums) of the patient infected with a patient's blood serum pool (seven blood serums) or 
Subtype B infected with Subtype E was analyzed by Western blot. As shown in drawing 1 4 , 
the subtype E blood serum and the subtype B blood serum reacted specifically with the 
recombination gpl20 of the subtype corresponding to each ( drawing 14 ). 
[0088] [Example 10] In order to analyze the function of recombination gp120-E of the 
functional analysis SeV origin of recombination gp120-E, the avidity to CD4 was measured by 
FACS using the rough purification culture supernatant of valve flow coefficient-1 cell infected 
with SeV/gp120-'E. Specifically, it is Homo sapiens CD4+ T cell stock MT4 cell (2x106) was 
incubated at the room temperature for 1 hour by 5microg [/ml ] recombination gp120"-'E and 
MEM which contains FCS 10%. It is HIV-1 after washing and to a cell at PBS. The 
above-mentioned mouse mAb (TQ four B15-2) to the VSHoop formation of Subtype E was 
made to react for 45 minutes at 4 degrees C. In FITC joint sheep F(ab')2 fragment 
(Pharmaceuticals Inc., USA) to Mouse IgG, 4 degrees C of united antibodies were made to 
react for 45 minutes, and they carried out level. The difference in fluorescence intensity was 
measured using FACScan (Becton Dickinson, USA), and average fluorescence intensity was 
determined. In another experiment, it incubated at the room temperature by various 
recombination gp120-"E for 1 hour, and 4 degrees C incubated MT4 cell for 45 minutes by 
anti-CD4 mAb Leu-3a (Becton Dickinson, USA) further. The label was carried out by the RTC 
association F (ab') as mentioned above, and FACS analysis was performed. 
[0089] Consequently, it became clear that it was combinable with the front face of MT4 cell 
which was made to discover by the SeV vector and on which it rearranges and gp120-"E 
discovers CD4 ( drawing 1 5 A). Moreover, association to the cell surface of anti-CD4 antibody 
(Leu3a) (Yu, D.et al., 1 997, Genes Cells 2:457-466) by which competing on association to the 
cell surface of gp120 and a solid target is known was checked by the dosage dependence 
target of recombination gp120-E ( drawing 1 5 B). In the control experiment, the culture 
supernatant of valve flow coefficient-1 cell with which SeV which is a parent virus was 
infected showed neither CD4 avidity nor the contention to association of Leu3a C'C" in 
drawing 1 5 A and B). Therefore, it was shown that gp120"-E has the activity which recognizes 
specifically CD4 which are the main acceptors of HIV-1 like natural gp120 (Yu and D.et al., 
1 997, Genes Cells 2:457-466). 

[0090] [Example 11] The serological reactivity in the enzyme immunoassay (EIA) of the 
recombination gp120 of the serological reactant analysis SeV origin of EIA was verified 
comparing with V3 loop-formation peptide EIA (Pau and C.P.et aL, 1 993, AIDS 7:337-340). 
[0091] In order to obtain the blood serum of a HIV-blood serum positivity, blood serums of a 
HIV-blood serum positivity (seropositive) of a total of 164 were collected from the HIV-1 
infection patient of Thailand (n= 20), Vietnam (n= 44), Malaysia (n= 3), Cambodia (n= 9), and 
Japan (n= 88). The HIV negative contrast blood serum of 24 was also extracted from the 
healthy blood serum negative (seronegative) Japanese. It authorized whether about these 
blood serums, it would have an antibody to HIV-1 subtypes E or B gp120 by V3-peptidase 



immunoassay (EIA) (Pau and C.P.et al., 1993. AIDS 7:337-340). moreover, envelope of HIV-1 
the array of 324 bases of C2/V3 field — reference — Kusagawa, S.et al., 1998, and AIDS 
Res.Hum.Retroviruses 14 : According to 1379-1385", it amplified by PGR from PBMC or a 
blood serum, and the array was determined. Network analysis was performed by the next door 
method recently using the base sequence of env C2A^3 field, and the hereditary subtype was 
determined. All the samples of 76 of the countries origin in Southeast Asia are HIV-1. Having 
received infection of Subtype E was checked. Japan — all — the HIV positivity blood serum 
of 88 originates in the hemophiliac infected with the beginning of the 1 980s by transfusion of 
the blood product of the North America origin. They are HIV-1 . Infection of Subtype B 
Popularity was won (). [ Hattori, ] [ T.et ] a!., 1991, and AIDS Res. Hum.Retroviruses 7: 
825-830, Komiyama, and N. etal.. 1989. and AIDS Res.Hum.Retroviruses 5: 411-419, Shimizu, 
N.et al., 1992, J.MoLEvol.35 : 329-336. The HIV positivity blood serum (Subtypes E are 76 
blood serums and Subtypes B are 88 blood serums) of these 1 64 and the electronegative 
blood serum of contrast of 21 were used. 

[0092] According to the preliminary experiment, the conditions which fix the recombination 
gp120 of the SeV origin by concentration 15 ng/well, and dilute a blood serum 1:8,000 times 
were the the best for EIA using the SeV origin recombination gp120. In the case of EIA using 
a V3-'peptide, it is HIV-1. It carried out on the conditions using the blood serum of dilution 
200 times with V3 loop-formation peptide (14mer) Imicrog/well of Subtypes E and B (Pau and 
C.P.et aL, 1993, AIDS 7:337-340). At 4 degrees C, it incubated overnight on the microtiter EIA 
plate (Immulon II microtiter plate, Dynatech Laboratories, USA), and recombination gp120 or 
V3 loop-formation peptide was fixed on it By PBS (milk buffer) which contains skim milk and 
0.3%Tween 20 5%, after blocking. It washes by PBS which contains Tween 20 0.05%, and is 
blood serum [HIV-1 of 8,000 time dilution. Subtype E infection tie people (n= 11), HIV-1 37 
degrees C incubates for 1 hour by the milk buffer containing subtype B infection Japanese 
hemophiliac (n= 21) or healthy person (n= 20)]. 37 degrees C incubated for 1 hour by 
horseradish par oxidase joint goat anti-Homo sapiens IgG (Bio-Rad, USA, Catalog number 
172-1001) who diluted the antibody combined with the well 2,000 times, o-phenyl diamine 
dihydrochloride and the substrate (GENEVAVIA MIX, Sanofi Diagnostic Pasteur, France) 
containing H202 were added, and it was made to color at a room temperature for 6 minutes. 
Reaction IN H2S04 was added and it was made to end. The absorbance of 492nm was 
measured and reactivity was determined ( drawing 1 6 ). 

[0093] The value (0.3) which added the 7 times as many numeric value as standard deviation 
to the average absorbance of a negative control was made into the cut-off value among 
drawing ( drawing 1 6 A). As shown in drawing 1 6 B, it rearranged, and the subtype specific 
antibody was detected with high singularity ( drawing 1 6 B), and the result was in agreement 
with heredity data 100% in EIA (ElA/SeV) using gp 120-E and B which made it discovered by 
the SeV system. EIA using recombination gpl20-E or recombination gpl20-B had one about 
1,000 times the sensibility of this compared with the V3 peptide EIA ( drawing 17 ). These are 
HIV-1 to that (about 76 in 76 blood serums, and a subtype B sample, it is [ sample / subtype 
E ] 88 in 88 blood serums) which was able to detect the subtype specific antibody by 100% of 
sensibility. The sensibility of the peptide EIA using V3 loop-formation peptide of Subtype E 
and MN stock (PEIA) was 90.8% (69 in 76), and 76.1% (67 in 88) to each. Hereditarily, it is 
HIV-1. It is HIV-1 although it is Subtype E. By PEIA using V3 loop-formation peptide of 
Subtype E, recombination gp120-E showed unexceptional specific reactivity also to the blood 
serum sample which is seven as which reactivity was not regarded. Also hereditarily, the blood 
serum sample of 21 which similariy indicated the serological reaction to be recombination 
gp120-B although PEIA using V3 loop-formation peptide of MN stock did not show reactivity 



is HIV-1. It was checked that it is Subtype B. 

[0094] The serological reactivity of the SeV origin recombination gp120 was further verified 
using the different blood serum panel. A blood serum panel contains the blood serum (a grant 
is made from DrOsmanov, WHO, Switzerland, Dr.Harvey Holmes, NISHC and DrJohnathan 
Weber, and UK) of 20 collected through the WHO panel G (n= 8) and "UNAIDS Network for 
HIV isolation and characterization/' This blood serum panel (n= 28) is HIV-1. The blood serum 
(it is one blood serum from five blood serums and Uganda in Rwanda) of Subtype A, seven 
blood serums (Brazil) of Subtype B, four blood serums (Brazil) of Subtype C, four blood 
serums (Uganda) of Subtype D, six blood serums (Thailand) of Subtype E, and one blood 
serum of Subtype F are included (Brazil), 

[0095] Drawing 18 B expresses the EIA reactivity of recombination gp120-E (axis of ordinate) 
to each blood serum originating in the country of these plurality, or recombination gp120-~B 
(axis of abscissa) with two-dimensional, drawing shows — as — HIV-1 Subtype E and the 
subtype B blood serum reacted specifically with the recombination gp120 of the same 
subtype. To it reflecting the blood serum of other subtypes having a nonspecific subtype, it 
reacted only on low level and any inclinations of a reaction were not accepted to be 
recombination gp120-'E and recombination gp120-B, either. 
[0096] 

[Effect of the Invention] This invention enabled it in the former to manufacture the vaccine to 
the difficult strong poison type influenza. Since toxicity can manufacture low the Sendai Virus 
vector for manufacturing the influenza vaccine of this invention using a hen's egg like the 
conventional influenza vaccine unlike the influenza virus itself, the manufacture of a safe and 
simple influenza vaccine of it is attained. Moreover, since the pathogen origin protein 
manufactured by the Sendai Virus vector of this invention has high immunoreactivity, it can be 
suitably used as the protein for immunogens, or protein for immunity analysis. 
[0097] 

[Layout Table] 

SEQUENOE-LJSTING<110> DNAVEC-Research-Inc.<120> Vaccines and curative agents 
using-Sendai-virus-vectorX130> D3-006<140><141><160> 5 <170> Patentin Ver. 2.0<210> 
1<211> 30<212> DNA<213> Artificial Sequence<220> <223> Description of Artificial 
Sequence: an artificially synthesized primer sequence <400> 1 aagcggccgc tctgtcaaaa 
tggagaaaat 30 <210> 2 <211> 70<212> DNA <213> Artificial Sequence<220><223> Description 
of Artificial Sequence: an artificially synthesized primer sequence <400> 2 aagcggccgc 
gatgaacttt caccctaagt ttttcttact acggcgtacg ttaaatgcaa 60 attctgcatt 70 <210> 3 <21 1> 
1770<212> DNA <213> Artificial Sequence<220><221> CDS <222> (20) (1717) <220> <223> 
Description of Artificial Sequence : an artificially amplified HA sequence <400> 3 aagcggccgc 
tctgtcaaa atg gag gaa ata gtg ctt ctt ttt gca ata gtc 52 Met Glu Glu He Val Leu Leu Phe Ala He 
Val 1 5 10 agt ctt get aga agt gao cag att tgc att ggt tac cat gca aad aac 100 Ser Leu Ala Arg 
Ser Asp Gin He Cys He Gly TyrHis Ala Asn Asn 15 20 25 tea aca aaa cag gtc gacaca ata atg 
gaa aag aat gtt act gtcaca 148 Ser Thr Lys Gin Val Asp Thr He Met Glu Lys Asn Val Thr Val 
Thr 30 35 40 cat gcc caa gac ata ctt gaa aaa aca cac aac ggg aag etc tgc age 1 96 His Ala Gin 
Asp He Leu Glu Lys Thr His Asn Gly Lys Leu Cys Ser 45 50 55 eta aat ggagtg aag cet etc att 
ttg agg gat tgt agt gta get gga 244 Leu Asn Gly Val Lys Pro Leu He Leu Arg Asp Cys Ser Val 
Ala Gly 60 65 70 75tggcte ctegga aat cot atg tgt gac gaa ttc ctt aat gtg cea gag 292 Trp Leu 
Leu Gly Asn Pro Met Cys Asp Glu Phe Leu Asn Val Pro Glu 80 85 90 tgg tct tac ata gta gaa 
aag gat aat cca gtc aat ggc ctt tgc tac 340 Trp Ser Tyr He Val Glu Lys Asp Asn Pro Val Asn 
Gly Leu Cys Tyr 95 100 105 cea--ggg-gat-ltc-aac gae-tac-gaa-gaa-ctg aaa cat eta tta agt 
tgt 388 Pro Gly Asp Phe Asn Asp Tyr-Glu-GIu-Leu-Lys His Leu Leu Ser Cys 1 10 1 15 120 



• acg-aaa-cat-ttt-gag aaa-att-cga-atc-atc ccc-aga-gattcc tgg ccc 436 Thr Lys His Phe Glu 
Lys He Arg He He Pro Arg Asp Ser Trp Pro 1 25 1 30 1 35 aac cat gaagcc tea tta gga gta age tet 
gea tgt eea tac aat 484 Asn His Glu Ala Ser Leu Gly Val Ser Ser Ala Cys Pro Tyr Asn 
Gly140 145 150 155agg tet tct ttt ttc agg aat gtg gta tgg ctt ate aaa aag aac aat 532 Arg Ser 
Ser Phe Phe Arg Asn Val Val Trp Leu He Lys Lys Asn Asn 160 165 170 gea tac eca aca ata 
aag agg agt tac age aat act aat aaa gaa gat 580 Ala Tyr Pro Thr He Lys Arg Ser Tyr Ser Asn 
Thr Asn Lys Glu Asp 175 180 185 ctt eta ata etg tgg gga att eae cat cet aat gat gea gea gag 
eaa 628 Leu Leu He Leu Trp Gly He His His Pro Asn Asp Ala Ala Glu Gin 190 195 200ace aag 
etc tateaa aac eca ace act tat gtc tec gtc gga aca tea 676 Thr Lys Leu Tyr Gin Asn Pro Thr 
Thr Tyr Val Ser Val Gly Thr Ser 205 210 21 5 acactg aat caaaga tea att eea aaa ata gee act 
agg ccc aaa tta 724 ThrLeu Asn Gin Arg Ser He Pro Lys He Ala Thr Arg Pro Lys Leu220 225 
230 235 aat ggg caa agtggaaga atg gaa ttc ttt tgg acg att ttg aag cea 772 Asn Gly Gin Ser Gly 
Arg Met Glu Phe Phe Trp Thr He Leu Lys Pro 240 245 250 agt gat acc ate aat ttt gag agt aat 
gga aac ttc att get eca gag 820 SerAsp ThrHe Asn Phe Glu Ser Asn Gly Asn Phe Be Ala Pro 
Glu 255 260 265 tat gee tat aaa att gtc aag aag ggg gac tea gea ate atg aaa agt 868 Tyr Ala 
Tyr Lys He Val Lys Lys Gly Asp Ser Ala He Met Lys Ser 270 275 280 gga ttg gaa tatggt aac 
tgc aat act aag tgt caa act cea ata ggt 916 Gly Leii Glu Tyr Gly Asn Cys Asn Thr Lys Cys Gin 
Thr Pro He Gly 285 290 295 gcg-ata-aat-tcc-agc atg-cca-ttc-cac-aat ata cat cet ctt acc att 
964 Ala He Asn Ser Ser Met Pro-Phe-His-Asn-He His Pro Leu Thr He300 305 310 315gga gaa 
tgc ccc aaa tac gtg aaa tea gat aga ttg gtcett gea act 1012 Gly Glu Cys Pro Lys Tyr Val Lys 
Ser Asp Arg Leu Val Leu Ala Thr 320 325 330 gga etc agg aac ace cet caa aga aaa aga aaa 
aag aga ggt eta ttt 1060 Gly Leu Arg Asn Thr Pro Gin Arg Lys Arg Lys Lys Arg Gly Leu Phe 
335 340 345 gga get atg gea ggc ttc ata gag ggg gga tgg cag gga atg gta gac 1 1 08 Gly Ala Met 
Ala Gly Phe He Glu Gly Gly Trp Gin Gly Met Val Asp 350 355 360ggt tgg tat ggttac eae eat 
age aac gag cag ggg agt gga tat get 1 1 56 Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gin Gly Ser 
Gly Tyr Ala 365 370 375 gcagae aaa gaatec ace caa aag gea ata gat gga ate acc aat aag 1 204 
AlaAsp Lys Glu Ser Thr Gin Lys Ala He Asp Gly He Thr Asn Lys380 385 390 395 gtc aac tea 
ateattgae aaa atg aac ace cag ttt gag gea gtt ggg 1252 Val Asn Ser He He Asp Lys Met Asn 
Thr Gin Phe Glu Ala Val Gly 400 405 410 aag gaa ttt aat aac tta gag aga aga ata gaa aat ttg 
aac aag att 1300 LysGlu Phe Asn Asn Leu Glu Arg Arg He Glu Asn Leu Asn Lys He 415 420 
425 ttg gaa gac ggg ttt eta gat gtt tgg act tat aat get gaa ctt eta 1 348 Leu Glu Asp Gly Phe 
Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu 430 435 440gtt etc atg gaaaat gaa aga act eta 
gat ttt cat gac gea aac gta 1396 Val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ala 
Asn Val 445 450 455 aagagc ctt tacgac aag gtt cga eta cag ctt aag gat aat gea agg 1444 
LysSer Leu Tyr Asp Lys Val Arg Leu Gin Leu Lys Asp Asn Ala Arg460 465 470 475 gaa ctg 
ggt aatggttgt ttc gag ttc tac cat aaa tgt gac aat gaa 1492 Glu Leu Gly Asn Gly Cys Phe Glu 
Phe Tyr Hi s-Lys-Cys-Asp-Asn-Glu 480 485 490 tgt atg gaa age atc-aga-aac-gga-aca tat 
aac tat cea cag tat tea 1540 Cys Met Glu Ser He Arg-Asn-Gly-Thr-Tyr Asn Tyr Pro Gin 
Tyr-Ser 495 500 505 gaa gag gea aga eta aac agg gaa gaa ata agt ggg ate aaa ttg gaa 1588 
Glu Glu Ala Arg Leu Asn Arg Glu Glu He Ser Gly He Lys Leu Glu 510 515 520 tea atg gga 
atttat caa ata ctgtcaatt tat tea aca gtg gcg agt 1636 Ser Met Gly He Tyr Gin He Leu Ser He 
Tyr Ser Thr Val Ala Ser 525 530 535 tcccta gea ctggca ate atg ata get ggt eta tct ttc tgg atg 
tgc 1684 Ser Leu Ala Leu Ala He Met He Ala Gly Leu Ser Phe Trp Met Cys540 545 550 555 
tec aat gga tea ttg cag tgc aga att tgc att taacgtacge cgtagtaaga 1737 SerAsn Gly Ser Leu 
Gin Cys Arg He Cys He 560 565 aaaacttagg gtgaaagttc ategeggecg ctt 1770 <210> 4 <21 1> 
46<212> DNA <213> Artificial Sequence<220><223> Description of Artificial Sequence: an 
artificially synthesized primer sequence <400> 4 aageggcege aagaeagtgg aaatgagagt 
gaaggagaca cagatg 46 <210> 5 <211> 69<212> DNA <213> Artificial Sequence<220><223> 



. Desoription of Artificial Sequence: an artificially synthesized primersequence <400> 5 
ttgcggccgc gatgaaottt caccctaagt ttttcttact acggcgtacg tcatcttttt 60 tctctctcc 69 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rOrawing 1] It is drawing having shown time amount progress of the virus multiplication in 
lungs in the mouse when carrying out the passage of the avian influenza virus with a 
mouse, weight change of a mouse, and the macro-scopic lesion of lungs. A cross joint 
means that the mouse died. 

[Drawing 2] It is drawing having shown time amount progress of the virus multiplication in 
lungs when infecting the Tori origin influenza virus of an egg passage stock (M-0), the 3rd 
(M-3) generation of the mouse passage, and the 5th (M-5) generation of the mouse 
passage with a mouse in 1x104 CIU, weight change of a mouse, and the macro-scopic 
lesion of lungs. A cross joint means that the mouse died. 

[Drawing 31 It is drawing showing the structure of the Sendai Virus vector incorporating 
an influenza virus HA gene. The DNA fragment containing HA gene was built into the NotI 
part of a Sendai Virus vector. "E*" and "S" express the conclusion array of an imprint 
and imprint initiation array of Sendai Virus, respectively. "N'', ''P'^. "M'^ "F", '^HN", and 
"L'' express the gene of Sendai Virus. 

[Drawing 4] It is a microphotography showing HA recombination Sendai Virus 
(SeV/tukH5) using Hanti-5 <Tern/SA> fluorescent antibody, and the chromatic figure of 
the contrast (SeV/V (-)). 

[Drawing 5l It is drawing showing the result of the Western blot analysis of the protein 
extracted from the recombination Sendai Virus production cell using anti-influenza H5 
antibody. 

[Drawing 6] It is drawing showing the result of SDS-PAGE of the protein extracted from 
the purification Sendai Virus particle, and the Western blot analysis. 
[Drawing 7] It is drawing showing the result of having analyzed the reactivity of the fowl 
antiserum which considered as the antigen, carried out immunity of the purification 
Sendai Virus (SeV/tukH5) particle, and produced it It is shown that SeV, SeV/tukH5, 
and FluV migrated the protein extracted from SeV/V (-), SeVA^ (-), and an influenza 
virus, respectively. 

[Drawing 81 It is the immunity electron microscope photograph in which the localization of 
H5 protein in SeV/tukH5 (right) virion is shown. SeV/V (-) and the (left) were used for 
contrast 

[Drawing 91 It is drawing having shown time amount progress of the virus multiplication in 
lungs in the mouse when inoculating recombination Sendai Virus into a mouse, weight 



change of a mouse, and the macro-soopio lesion of lungs. A cross joint means that the 
mouse died. 

[Drawing 10] It is drawing showing the weight change in inoculation of the recombination 
Sendai Virus to a mouse, and the challenge of an influenza virus. An upper case is Sendai 
Virus un-inoculating, and the middle is 3x107 CIU about Sendai Virus. Inoculation and the 
lower berth are 3x107CIU about Sendai Virus. After inoculation and 5x107 CIU The case 
where a booster is covered is shown. 

[Drawing 11] It is drawing having shown time amount progress of the growth in lungs of 
the influenza virus in the mouse when performing inoculation of the recombination Sendai 
Virus to a mouse, and the challenge of an influenza virus, weight change of a mouse, and 
the macro-scopic lesion of lungs. ** HVJ antibody titer (white) and ** H5 antibody titer 
(black) was shown in the lower berth. 

[Drawing 1 2] HIV-1 Plasmid for recombination Sendai Virus production which discovers a 
subtype E gp120 (SeV/gp120-E) pSeV/gpl 20-E It is drawing showing construction, 
plasmid pSeV(+) 18 which are made to amplify the DNA fragment with which the 
transcriptional control signal (E and S) of SeV was added immediately after the open 
reading frame of gp120 using a primer with a NotI tag, and generate a SeV genome overall 
length (1 5,402 bases) — it inserted in the NotI part of bV (-), 

[Drawing 1 3] It is drawing showing the manifestation of recombination gp120-E from the 
recombination Sendai Virus (SeV/gp120"E) in valve flow coefficient-1 cell. (A) is the 
culture supernatant of valve flow coefficient-1 cell with which SeV/gp120^E was 
infected. Time amount progress of production of the protein contained in 1 0Omicrol is 
shown. HIV-1 made to discover by the baculovirus system The recombination gp120 of a 
subtype E CM stock was used as a calibration marker (50ng-500microg). HIV-~1 after 
imprinting on the film from gel Western blot analysis was performed by using as a probe 
the pool of the blood serum of ten patients from Thailand infected with Subtype E. (B) 
shows the result of having determined the amount of SeV/gp120"-E in the culture 
supernatant in each time amount of valve flow coefficient-1 cell with which SeV/gp120-E 
was infected from Western blot of Panel A. (C) — parent Sendai Virus (SeV(+)18bV("-)) 
(lane "wt'O and SeV/gp120-B (lane B) — or — The result of the argentation of the 
culture supernatant of valve flow coefficient-1 cell with which SeV/gp120-E (lane E) was 
infected is shown. Each culture supernatants were collected in 72 hours after infection. 
mAb TQ four B15-2 Electrophoresis also of the SeV/gp120-E refined through the 
culture supernatant of valve flow coefRcient-1 cell which infected SeV/gpl 20-E with the 
affinity column was carried out to coincidence (lane P). MW shows a press theine size 
marker. An arrow head expresses the location of the recombination gp120 of the SeV 
origin. 

[Drawing 1 4] It is drawing showing the Western blot analysis of the recombination gp120 
of the SeV origin. HIV-1 Seven patients or HIV-1 infected with Subtype E It is the result 
of analyzing the serological reactivity of the blood serum of four patients infected with 
Subtype B, and recombination gp120-E or recombination gp120-B by Western blot. The 
probe was carried out by the blood serum which migrated on each lane and diluted the 
culture supernatant (15microl) which contains recombination gp120-E or (lane E) 
recombination gp120-B (lane B) about 100 ngs 500 times. MW shows the location of a 
press theine size marker. An arrow head expresses the location of the recombination 
gpl 20 of the SeV origin. 



• [Drawing 1 5] It is drawing which was produced by SeV/gp120-E and in which rearranging 
and showing the result of the functional analysis of gp120-E. (A) is CD4 manifestation 
Homo sapiens T cell stock Association of recombination gp120-E to MT4 is shown, MT4 
cell is HIV-1. Anti"V3 loop-formation mouse mAb TQ four B15-2 produced to V3 
loop-formation peptide of Subtype E Incubated, the RTC joint anti-mouse IgG sheep 
F(ab') 2 was made to react further, and FACScan detected. (B) is drawing showing 
inhibition of association of anti-CD4 mAb (Leu3a) to MT4 cell when pre incubating a cell 
by recombination gp120-E of the amount illustrated beforehand. ''C" is contrast using 
the culture supernatant of the cell with which a parent virus (SeV) was infected among 
drawing. 

[Drawing 16] It is drawing which was produced by recombination SeV and in which 
rearranging and showing the serological reactivity of gp120. (A) shows the reactivity of 
recombination gp120-"E which used the blood serum panel, and recombination gp120""B. A 
blood serum panel is HIV-1 of 88. A subtype B posrtivity blood serum and HIV-1 of 76 A 
subtype E infection blood serum and the blood serum of the HIV-1 blood serum negative 
healthy person of 21 are included The blood serum diluted 8,000 times was used for EIA. 
About recombination gp120-E or recombination gp120-B, reactivity was determined by 
measurement of the absorbance (OD) in 492nm, O The reactivity in each blood serum 
sample is shown. The cut-off value (0.3) is almost the same as the value which added 7 
times of standard deviation (SD) to the average absorbance of the negative control of 21 
(dotted line). (B) is drawing showing the singularity of EIA which used the recombination 
gp120 of the SeV origin. The reactivity (OD492) of each blood serum (8,000 time dilution) 
to recombination gp120-E (axis of ordinate) or recombination gp120-B (axis of abscissa) 
was plotted two-dimensional. O HIV-1 A subtype E blood serum and ** are HIV-1. A 
subtype B blood serum is expressed. The reactivity of the blood serum to recombination 
gp120-B rearranges a dotted line, and it expresses a location when the same as the thing 
to gp120-E. The EIA system using gp120 of the SeV origin in each plot being clearly 
divided into one side of a dotted line is HIV-1 . It was shown that the subtype specific 
antibody to Subtypes E and B is detectable. 

[Drawing 1 7l It is drawing showing the result of having measured the sensibility of EIA 
using gp120 of the SeV ori^n with the V3 peptide EIA. Phase dilution of the blood serum 
of the patient infected with HIV-1 subtype B or Subtype E or a blood serum negative 
healthy person is carried out Recombination gp120-E, recombination gp120-B, V3 
peptide PND-E (HIV-1 V3 peptide originating in the consensus sequence of Subtype E), 
Or the reactivity over PND-MN (V3 peptide originating in MN stock which is a isolation 
stock seen typically in North America or Europe) (Pau and C.P.et al., 1993, AIDS 
7:337-340) was investigated. Two were chosen from the blood serum belonging to each 
category as arbitration, and the average was plotted. A white round head is rearranged, a 
white trigonum rearranges the reactivity of the subtype E blood serum to gp120-E, and 
an empty diamond shows the reactivity of a subtype B blood serum [ as opposed to / in 
a white rectangular head / PND-MN for the reactivity of a subtype E blood serum / as 
opposed to PND-E fertile reactivity of the subtype B blood serum to gp120-B ]. Black 
dot black, a black trigonum, and a black rectangular head show recombination gp120-E of 
a blood serum negative blood serum sample, recombination gp120-B, and the reactivity 
over PND-MN, respectively. 

[Drawing 18] It is drawing showing the serological reactivity of the recombination gp120 



- of the SeV origin to the blood serum panel containing a part of known hereditary subtype 
(HIV-1 from Subtype A to H). (A) shows the reactivity (OD492) of recombination 
gp120-E which used the blood serum panel, or recombination gp120-B. (B) rearranges 
and plots the reactivity in EIA of each blood serum panel to gp120-E (axis of ordinate) or 
recombination gp120-B (axis of abscissa) two-"dimensional. every — HIV-1 The blood 
serum of a subtype expressed with the symbol shown in the insertion Fig. 



[Translation done.] 
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00) ***n<5ixTV^S. Lti^LW^. -?-0±5S1-|.Sii 
to V ^ y {i , «3S ^' KA^-^iSRNA-^ A )VX i 
*Ot<?3TS>l.. ttz. W096/10400<!OaitC^§ii;'i'7 
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xnmR^tixai^i'. Zbiz-^ yy/\^:cy^ m H5N 

c;)-2|sg[RNA'?-f ;PX£7)— ^W^v^'^yfc LTcofijffl 
O^«gttSr^L-CV^SfiJtT-i>0. IIS60!I4>tct) in vi 

[00 14] 

7/l'X y-f ^ /PX tStf i. V ^' ^ y <DS^tC* ffl^-tr 
[00 15] 

■tyy^ ^>{)V7.i^9yn9m.<rmk^':^ ^-t'LX. 

^y^XhhZtimLX%tz (1111^^:^^89 7/16 53 
8-^fcJ:t/nil^ll9 7/1 6 5 3 . ^y^ 

mc^ivh9y)^9%m.f^mhx-&\^, ttz. m±m& 

i^^A^ti^:: tmK^mih-m^X'hlfzib. ^ 
^ttttgtLTv^S. ■tyr^^^>i':xKi^^>~ifi^ 

^' rJ'-ipM yytUJ^y^^^ )Vx{,zm-hV9'hy 1 1 

X. ttMv9^y(nm.<9^-iiLx^mxhi>z. 

[0016] ^l&HM'^Ji- ^ yy)VJiy-f^^)VXi,z 
m-hV9^ykm^i<W:m-htz>hi,z. -^yy^i^ 
^ivxim^-^x^ yyiv:iiy-f-^^)VXffmm^i^-f 

hm^m^w^L. zixi^<r)mwkx.wmmLxAy 

yivs. y^^ A ivx ^ yj ^9 %i'kKs^ yy^^^^ )VX 

scittccfco. ^mx<mmm^ yy/i^jiy^'y-^ fpx 
(Tjyy^'^^nii^m&^iihz t^M^mit:. §^>ic. * 
^mtrt-tyiy^ ji'XK^ 9-t:m\'^rz'79^yii. 
^#a>f yy)Ux.y-f^^/i^xi,znLxmiibXS^^V9 

[0017] ^fz. WJ#^>{i. b h^^^-^^yl- 
X (HIV-Dcoxyc.o-rr^WN':?* gpl202rl^-rs 

xm\!m^(^!isLm<r)^'&Km^t:W<.fztz^. m< 

9:9-^^cr)zpl2(m^l9yj-^9^ii. HIVjSj^<J5jfll 
mtm(>z^<. *oHIv-io3M!^SWtRlB-r«.i 

[0018] iP*>*||BJ{i, ^ y7/t-xyr7^f-yo 

'<.^' ^' - Srfflv ^1, ^ y 7;px y-tf 7 ^' f- y (^»3S:*rft . 

m^i'y-im\^xm3Mitii>-f y^/i^x^ifv^^ 



tt^x'^ ^^^maxx/^^^m^yj'^^'Xi'zm 

J: 0:ftfr«fc:«±, (1) y^/P-xyif^^^^ux 

yy^'<9Wti::lt^<^-^i:m»imizmmt^-tyr 
■i^>{)VX^9^~. (2) y^/Wxy-T'^-fyi/X 

( 1 ) \.zwm-^yy^'^^)i'X^9 

9-. (3) -iyyjVJiy^^^jVxifmwmtfzit 
ffiSHTT'J) l> , ( 2 ) tclBm<^-ir y ^-f -^^^ /l^X'^:? 

(4) fyj^9Mis^Am.^yyiVJiy^^>{)Vx 
(TM^y^^^'S.xhh. ( 1 ) *>4> ( 3 ) ff)wftd}*\,z 
iim<^-^yy'i^^>vxK99-. (5) (i)*^^> 
(4) <r)\-^'mmzim<r>-^y'f^'^^)i'XK99-i 
m\^i>^yy}v:jiy^^9^ynim}m. (6) 

(h) ^yy^^A)vx^-^wim^^x'mm^'± 
hJM. axx/ic) imLfz-b:yr^^-()i'XK99 
~t:mcomm&^^mmi>xm. ^-tti. (5) iz 

imcrtlrm. (7) mi\SLLfz-ty9'^'^^^i'XK99 

-iT-m^t-fhxm^ § 4.(c#tf , ( 6 ) iztm<7):^ 

(8) ■by^^'>>f;i/X'<.^':J'-*>fe'fy7;ux 
y-tf ivx9y/-<9'Attz\i^(r>-UinmthTM 

i^li-ttf. ( 6 ) ttz\i ( 7 ) tiB®o:^ffi. 
( 9 ) ( 1 ) ( 4 ) <ov^-rit*»iciefjc7)-fey^>f 
'>^;i'X'<^'^-?r#tf>f y7;Pxy-r>7^'^y. (i 
0) ^y-f-i^Mvxcn>^v9^yx'hh. (9) i,z 
teSSO^f y7;wxyif v;?^y. ( 1 1 ) ^vS^t^ii 
Tt-feyrJ^'f '^^/uxs^tr, ( 9 ) tciEK<?)>f y7;px 
y-rvi^^y. (12) ( 1 ) *^^> (4) cov^-fix*^ 
lc|e«i7)-b y^^ )VX^9 f—h^t^nm^tlfzA y 
y iV:Ly-f^ ^ JVX9 yf'^9'S.ttzi,i^<7)-^i:^ts^ 
yyjvx.y^^^'i-y. (13) (9)*>^>(12) 
£OV^-fii*Hiie©c7)'7:?f-y$:h Miii'l-c^-f y7/l^xy 
^^A)VX(r>^^m±<>z&H-thzt^m.t-th. ^ 
y7;i^xyf{;:Sfr&'7^'f-^->'3yi^:Sra. (i 
4 ) V9i-yiimizis.^t^ . ( 1 3 ) cie^co:^ 

(15) V^^y$:^tWS4-fl.. (13) 

(14) (:ie©co*ffi. (16) -fey^J^-^ n^-f 
x<99-i,z^Tsjmzm.i^i2^tzmmtif:fiim<^9 yj< 
^Mtn-v-rmm^F^^^-tiztizii^xnh 
ztin^^i. st&mm^y-'-^^M. (i7) -ty^ 

-oxn^zbt^x'^^. ^mmfyj'^^M. ( i 
8 ) (17) izim(09 y^-^^ntr^ts. mmi^ 
^m^m^ -y (1 9 ) (17) i=iet8«^^y^'? 

[00 1 9] ^j:t5'7 9 i-y tit. ^3^K}!iimm-m 
m^Wo. ttz:^mizi3^^x . ^m.^yyfuxy 

-f^^llXbli, S!**>i^»!'^ill.SMHlNl^H3N2t<4 

^^0. »ttco©vwy7;^xy-!f'>-f;^xSrW'^. z 
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[0020]^ yyjUJiyfmcD-fri'-^ rvs^y-^/u 

^t(=fflS-ri.ttKlcJ:^C:t*<»'^ixTi.'>l. (Fields 
Virology, vol.1, Chapter46, pl410, Table2; Nestor 
owicz. A. et al.. Virology. 1987. 160: 411-418) . 

[0021] ^rfc. >f >y)VJiyf<r)mm,mM.mzi: 
^•^m^ilX^^h (XW. ""Fields Virology, vol.1, Ch 
apter 46, pl399j ttz^i I" WHO Memorandum A revised 
system of nomenclature for influenza virus Bull WH 
0 1980. 58, P585-591J m^iO^t) . 

[0022] 

mi5Xx/fm-^mimix\'^izt^zx'o . mmmz 

[00 2 3] ^yy)VJuy-f^-^)VX9yj^9'Ktfz\i 

^(Ti-uimm^^z^^-fh^yy^ ^^)vxK9'? 

^yy}VJ:y^-7'7^y^'^'^WS[m^^ii'X 
im.(r>'m^{z^mxhh. ^yy)vx.y^^^)vx^y 

f^^mt. yy)V:Ly^^AiVxyjM.ti^^-Y-th 

n (NP) . •?hV yi^X (Ml) . fe' (PA. PB 

K PB2) . ^-^f^Jl^-y (HA) , y-^yi~r—^ 

(NA) ^£m'^^ )vxm-m^i'yj^9'^<r)mz. ns 

K NS2. M2^:t>'-t*ixl.. ■<>'7;l'xy-r7;?f-yco 
-e^ogp^'^r^F^^fflv^?,. ±ticois^y^-^^mi, 

Ji-J-iOgP^ (^fegiS1tSr*1-|.a5^'<.r^K) -by 

mi'ifozbti^xt^h. ztLi^(7)^y-^<i^niimi{xm 

>'NM^':J'WN-^'®T-*).|.HAfcJ:t^/'*Jt(iNA$rfflV^|,:: 
t*W*Lv\ <J: '9if^L<<±HA*iffli^/i>ii|,. 
[0 0 24] ^Jttf. -Iry^>f '>'f;l'X>^:7;J'-CfcU 
•C'>>f;^X3^«e»«^^as^■t"&/c^^>t:{i. NP. p/cfci 



miri-Yttm.^i-i^-thmiMmm^^xm. 

v\ ttz. ztit^<r>9yf^9'm<^T^mmmi. ^ 
jux^^coRmiot tx'^j:< bi^. im(7mxiz}3 
ifh'mi^^fim(^^ixbnmi}'WJ±^j:(>i£, 

mtxi>x\'\ 

[002 5] tfz. mx.is-kyy^^^ii'XK^i'-tp 
tLi:9yj^i'W^ifi'^mfzb^ii^tix\>^^ifi. m^y 
K9'y-f,Z'm'n^^tixx\^h'm^j:\i^^. mui. 
^^^•thm±Mmm\^xmkL. wmiMm^hm 

9yj-^9%mtimi^^tixhii\\ tfz. ztL(><7)yy 

tx'^j:< *> . m^mxi.zii»hmimm.<n^ix 

bmmi}^'ttxX:Xl/j:^\i. ^m^^mXLfz^ . feSV^Ji 

[0026] ■iyyivaiy^^^)VX9yj^9%{t. ^ 
yy}i':iiy-f^>ffi'XyyM,»Brf^-tyy^ ^^jVx 
K99-^mX-thZbX'm.^^hZbifiX'%h. Z 

0 Lxm^^tifzmkt'^^ii'xyjj^immmfz 
imsm-x^'?-^^. •^^)vxi:mk^^^hzb\,zi: 

■ox. m^x.^-^)vxo^^-^m%hzbifiX'%^. z 
cr)ii^^j:^>()vxmmmt. ^\izwm^tix\.-^h (im 

^^ra9 7/16 5 39m«) . 
[0 02 7] tfz. ^±^j:-tyir^ fUx^yj^Tli 
^<Ti). DI^i=-(J. Virol. 68,8413-8417, 1994)^ if 
<7)^^'y ^ f\<X^. -^fig Ifz^ U ^ 1^^^ H^i 

m^i^^m^-tm^b Lxm\'^t zbi^mx-ht. 

[0028] Hry^J^^ fl'XUi.mmMzmh^n. 

F, HNaei^c7)^T<7)afEi^*%sixyia^S:ffiffl-r 

^±-rsiJ^si*«f^, mfi^tfzii^tuzm-fim 
-^mm^L. m<7)mmizimi-&zb(DX'^i>m:fu 
mm-h. 1*^1. ^gmm-^mij%:x^ttzii 
mubifzi^iz. mn^^tifz^^mz^tixh^^ )ux 
mmijizmhimm^i:x^tfzmm 

izT-mit^ ^Xii<zbi3<xth. -kyr-f"^^ )VX(r> 

^nzm>h^^b\i. M. F. axxf/tft 

\mmrf-X'h h. z<ni.o ts:n.-^W.<r>WMMtmz 
^^'^ixX^.^h (ll|g^gB9 7/16 5 38^#Bg) . 

mni^yy^^AA'X\izii\yt:. wm%ftfz%m. 

\.Z'lstivh^M\^x*fJh.t^t>. miif/tfzMvm 
^^'^^^^fJJ^^^-th'^^^-^'l^hZb-h'^ 
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[0029] m-^mzii^ mm. xy'<.n-r^Hfc 

[0 0 3 0] #A-r'&^>7;Pxyif'^^;PX:J'>A°^' 

^^th:itt^X'%h. ^yy^'^-i)V7Mk{zii\^x 
ti, miMtmiMt<r)Uz. 6i7)^i^ig^Sr«-r 
hWMi^X-fh^htm.tL^^ (Journal of Virolog 
y, Vol. 67,No.8,1993.p. 4822-4830) , if AtJtJI-^ttii 
f5i^(0^3S4{i, jiei^JfA^Ofia. t^^jifE^<7)|5^ 

<mmwsLmzi.*)wmLo^, mm. ^yy^^^ 

a. mKWz^BFf-(r>mM.ifi^^^^tifinhiXX\^ 

h. 

1 0 0 3 1 3 9~^z%tixhmHza- Y ^ixfz-i 

iMMlzmXth ZtizX*) ^^^l Z k *>'-C'# h . 
[0 0 3 2] 'Pi^'J-yli. iaa<o>fy7;Px>'if'>>f 

y^^^fi'X^rtKmt ixm^tiii. X O/Svvfto^ y 
yjl-x-y^^^ i\^xi,zm-lfm^m^^-<i^Zk ifiX' 
#1.. mm<7)i^^rcr,^y7)VJiy-f^-(fi'Xit}ilKb 

Lxm^^^^. ^(^m^'^h^izmzmmii^j:< . m 
m^mii:^im^x'7i^i-y^m:th:Lbi}'X'% 

I. tt:. |SItHAc7)5S(;JSt, NAc7)SSOM^I.'>-f 

[0 0 3 31 -i yy/i'xyiFm^5bLXjsi(>tix\>-^i 

imcTi^y-i iVXm (VHK/156/97 (HSND, VCk/PA/83 
(H5N2), VCIc/ScoV59 (H5N1), A/Dk/Ir/83 (H5N8), V 
Dk/MI/80 (H5N2), A/Mall /WC/75 (H5N3), VTern/SA/61 
(H5N3). A/Tk/Eng/91 (H5N1). VTk/Ir/83 (H5N8), A/ 
Tk/MN/95 (H5N2), A/Tk/MN/81 (H5N2). A/Tk/On/66 (H5 
N9). A/Tk/WC/68 (H5N9) ) fOHA:5'y>'N'^'^<?)T$/i?ffi 

iiti:t'>t-85%iy±«0|Rl-Ht2r^L7t:. ^fc, nmzW 
mit LXm^tlhim (VCk/ Japan/24 (H7N7). A/FPV 
/Rostock/34 (H7N1) , A/FPV/Weybridge (H7N7) . VTk/E 
ng/63 (H7N3). A/Dk/HIC/2»/78 (H7N2). A/Ck/Jena/87 
(lf7N7). A/Ck/Victoria/75 (H7N7))<OHA^'>>'\*^'®Or 



^Mitmt itz^izj: 0 , IB] mcomm^zmtm 
^j:i,}ik!omm(omzn-thm.i>himm%x'^?>-^ 

[0 034] -ty-f^ ^-t^f}"^^ )ix<^ 

^^tgsaaiiasriSoT, ■ty:f^^^^)uxcr,m-^iiiimi 
)vxi>yf-<9mi%mth^wn<mmt-^yy^ ^ 

-iX. 3S»M•^>'7;^xy-r^^;^x^<?5^;C7)?rffioJi 
•^tS^O. li5BS:ffi-7-C^y7;l'Xyifv^^ySr:;^c 

(rmkfiMtmzm^ ^h.x\^i ( ^>ii . (1993) . 

mm^^ pp. 153-172) . :R#:«tc«4, 

<5IJ;ttf. 5»W^^IISfcV^n9~l 2B^ 37-38-0 

^?m.fm^mmi. mmsntsmLx^^)\^xKf' 
^^)vxmm ■ mw.tnm^zvt'^x'iiozttK' 

^iSmf..><i^';^;l't'.i-a,PP.68-73.(1995)) . 
[0035] HHtZSh-Tti-feyy-f '>^/l';^'<.:7^-{i:. 

7:7f-yt{4, -fey:J^-<'>-<;l^X'^i?^-A^ tft4$ix 

^•fflv^yt:3^^|ffi>f yy)VJiy^v9^y\mm!W&ifi 

y:?, '!;v'^-^y7;l'xyif'>-f;i';?.3&5!S^ 
L'ohhh^hWmifi'ttix^. ^y^/Pxy-fr^^yP 
X{4. y^^hU^O^^t Mi)!i^!i*»A>t h'vOiS^cO^ 

flgttA-'j)i.ifc*»i?>. itthmmznLxi?^wn<r>^^ 

3&^^^JtL7'v:-fey:?'-^'>-</PA^i5'^'-S:fflv^fL{f« 47 
^ yx-j) -> T fSrv ^7 ^ y 

[0036] llIlR$flf^-try:/>f '!7^;P;?.(4- ttz. ^ 

vg^bLy::^S^-7^^yfctTiffifflT'^l.. ^S^tfc 
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[00 37] tti. ■tyir^^^)\^xKi^9-tmfnit 
[00 38] ttz-^yi^A^^ivxK^^—h^h. ^ 

(y^mth<^izit^. t§miznmm^x'$>i. ^wn- 
mm. ^yyivjiy-f\{5fyf^^^\,zm-hiim 

j^^mi'7^i-ytixmoztx\ ^v^i-y^T-^ 
{tv'^'^yizit^wmco^m^mm^ifim^ tns. 

[0039] *f6BBt J; o-c^s z t ifix'^ hmw-Wco 
rfyn-^irwi. ^(n^yf^^^nn^^^-rh^mfrimm 

wcr>^yj-^'?ni.n{>^\^tm&mi^mm'%h. ttc 

h*>. HifeMtCfeV^THIVcT) env IJU^:? y/N-i?«gpl20 

x:mUWzi;.o<,z. :i^%mzLtzif'^X-tyy^ 
)VXK9^~i^'^99.-tLXm\^t:^. ^ffM 

Tv^^. yy)i'X.y-f'^^ )i'XtnMl,zii\,-^x . mM$ 

mmitiiSi<m^j:i^^^^^m^\mim.-fizt*^ 

X'^fzcoi,. -tyy^^-i jVXKC' ■^-(Timmzi.nX 

^mmt^titzz t *»'jiso-o t Lxmm^ ix 

^wRizt'iX^hztifiX'tmm.^^yf^f'M. 
ifm.^m^itfmmmc^t-x'^sw Lt-tnt 
mBFf-^mm lx \^h\;i±.r s jm^mz\mmi^ t 

[0040] \yfmz^ i.immz}^ -> x'm z t ti^x' 
%hmmffy9yf-^99.\i. fasm^yf-^^^ttLx. 

h^\^{mwi^\i!,-fhfziiy<ri^mm9yf-^'p'^t 

\,zmifz^^^y(r>wmh Lxm^xt h . 
[0041] "p^^yktm^zjiitx. mmm^^ 



tim\if.tfz\m\i^ a«4, mmm. ^ 

m^mi ^^j^t') i^/^xxw ttimm^ 
<m<r>mmim!ist^ztifix'%h, ttz. mmit 

[0042] ^9^yffyim\i. mm. smm. s 
^-s^tw. mm. ^mn. ttz^mumz'^htio 

v9^y<mm'^ik^-iomt£}£{zx^% 
mv^ha^. umx'hix{ims.mmn.^-Ar&m 
iztif^x^h, ^ yyfUJiy-f^^ )vxii±ssjli(7)m 

z <7)m}R-r^j:h*>^ii&m^'^±$mizf5\^x v^^i-y 
mmizi *)f^i^tu;immtmm< ztmt tv\ m 
iimr&miz i i, v ? ^ycomm-iisisLm'piz^mco 

wmmzm-im^imiiit^itytii. wz 
ih. ^yv)VJ~y^v7&y^^Hi^m^^^Wt^ 

\00 A3\tfz. m\iZ^Ay'7)V:s.y^\^n\.x\i 

mWim:Wzts:\^tni.hixhtz^. V^i-y<7)2^ 
tmiz i; 0 -Hi-=5r^&a^#l. Z t t^WhX'h i>k^t^ 
ixh. hhO*&. 2II]cOS^a(OraPB(±jiS2~4jIia 

X'hh. 

[0044] v^^y^mif^mpmrnt Lx\i. m. 
7hi:^L. t^'o^yy)\':i^yf'0^)Vxiizmmthhh 

^h^^ifimfhil. hb, -^^X. 

f^. ^i^. ^-7. ^)V. hV^j:k'¥^ttih, 

[004 5] tfz^^mizxmm^co^y^'^^'S^iA 
imtammizm^^tni. ii'ommx-^m.Kcm. 

iOrJ'y^N-^at LXii. tzkUf'^'HVX<^m-S'yf-<9 

m.m^9r.tztifix'^i.. ^-(ji^xcom^yj-^i'Miz 

-ri^yy-^i^Wspmrnco. ^j^-mmtmttxmm 

xmmt^^ y^-^^M^zm-immm^-t^ zt^^x^ 
I, mmizm-itKmi. -eo«jsf*o@sggsi$-s^ 
■tmm^j:^mmmxh^. :^^mzj:i9y^'^^M 
(i. ^Maff)m.^m^m^m^zmmtizti}K-^i>. 
'^Ti>. ^wminmttiEusMzi^m^tL^^m 
a. miz^m^^j:mmm.i'?>zbii^x^tc;)x 
mtu\ ELisMzxmi>i^<^mi. tm^mi^ifz 
mmzmmmm^'t. mzi^-^i-mw^mmmm 
LtiiKi^mx^iiit&^mi}^-m)Xf>i . *> i. 

a. roT^ y^^J:i:^mmLX^'¥cr>±X<7)l^i:m 

^Lfzmz. mmmi^uctmx'mmizMti>m<^ 
^^mtat^ z b iiX't h . msMz&wjwmM.'^ 
mm^mKmi^ft^i&^^h^x^ ^yvt Lxm-rh 

ZtifiX'^h, 
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[00461 

ib^ mm^^-^M^tifz h 'J yy;i':cy-f'^-(}ux a 
/whistling swan/Shi iiiane/499/83(H5N3) 1*Sr'7'>X^ 

xmti-^sm^^M'ti TM-ij ~ rM-5j t^m 
[0048] •7^xmmzn^'^x^-^ ;UX<±a^*HC-7 

SrlxW ClU/V-^^i; LJt. AitSlMli^y-^ Jl'XCO 
9-\iryh~t,zmLt:. ^CDii%<nmn^^ >VX 

[0049] mm^i^xoimmt. m^m^x-t'o 



himw^<m-^^m^L. <;i^%t£t^\i i. 25-50% 

2. 50-75%^ 4.{f 3. >;75%^^>tf 4. JEtt 
;t*^<i 5t Lfe (A. Kato et al.. E>BO J. 16 : 578- 

587 (1997) ) . 

[005 0] H-0, M-3, M-503mc-^l'>T, ^il^tl\ 

xio* zw^fyxx^wmL. f*a^-fl:. m(rmm 

C7)^*$:ii2tcs^-r. ^^'ffi<nm.^^mn'^^}vxmmi 
SjS-C', 1 ~ 2 b @ cft;'^^ ^: 0 . mm^i 

^xhM.ii>ti^j:if'r,tz. Vh3b)i-5(mi,zii^>()l'XmM 

izi±i^^^j:m\-mM.wj:i^^titf^. mff)m^timm 

iJ'-og«(iM-5(7):^*^'^*>-5 fz. 
[0051 ] mz-?''7XX'cr)miti.zm'7^xm^ii<r) 

^<ti:W<tt:ib. M-0, M-3, M-503m:oV^T-7>> 

xizMt^ LDbo ^as^L^. -ec7)fem^« 1 fcs^-r. 

mTTf^Ltz. M-Oli, 4X106CIU S«l=feV^T^< 

X$rg$^r*^o7t^>:ft. mS.mz LD^o=>;l-26xl07 CIU 
/•7'>xklfz, -U. -7^xmitmi^^-ffii^^\'^m 
iSttSr^L, H-3}iXXM-5<7) Uko li^tl^'tl <;31.6 C 
IW^'^XHiiV 12.6 CIU/V^Xfcff-K^fLit. 

[0052] 

[^1] 











^^;ux 


(Ciu/v^;^) 


/mm-^'^x 


(CIU/V^X) 


M-0 


4X106 


0/5 


=>;1. 26X10'' 


M-3 


1X105 


5/5 






lxio« 


5/5 


<:31.6 




1X103 


5/5 






1X102 


5/5 





M-5 



1X10« 

1X103 
1X102 

1X101 



5/5 
5/5 
5/5 
2/5 



12.6 



nmtk (-) 0/5 



[ 0 0 5 3 ] iP^i. , hV^> y)\^:iiy^-^^)VX Vwhi 
stling swan/Shimane/499/83(H5N3)«t{±-7'>;^fl*"CiSft 

■r & t (I J: 0 , a[^*»fc:v ':7;?.iDl|i|iTii5i-ri. J: d 



102 CIU X-k-7^Xi^LXLt.'ifzfzihi,z. fiES 
WiC LDso <; 31.6 CIU tLtziK M-5tliao«Stt5r 

[0 0 54] [||ififi^2] ffl«i;c-b>'^^>f'^-f;l';^'<^' 
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>f >'7)lJ^y-f'^^Jl':^m { Vturkey/Ireland/1378/83 
(H5N8)) (Kawaoka Y. etal., Virology, 1987. 158: 
218-227) *»4>, SJR TKawaoka Y. et al.. Virology, 
1987, 158:218-227j {w^^!-5Ti^DNAS•i9S?t^t. 
■i V— HKH5-F ( 5' -aag egg ccg etc tgt caa aat gga g 
aa aat-3' ) (E?iJ#-f : 1 ) &tXT9-f V-HKH5-R 
(5" -aag egg ccg cga tga act ttc acc eta agt ttt t 
ct tac tacggc gta cgt taa atg caa att ctg cat t- 
3") imm^: 2) rNT/60/5/4j (J. A. Hu 

ddleston and G.G. Brownlee. 1982, Nucleic Acids Re 
s. 10: 1029-1038) ±<^HAilfE^S-g^W^PCRafc J: 

■t. «i|iBffr$'NotITmt. 1758ig3l<OBrfrSrNotir 

fg-ft;L/v:pSeV(+)18bV(-) mmm.^ Vol.15 No.l9(ti 
TlJ)1997; Kato A., et al.,ENBO J. 16:578-587 (199 

7)) ^zmxLtzms) . di\^x\ :.ix^±Mzm'». 

mkLi^m<^^u--<7mki rMlnlprepj ffiTtt 

[0055] :i<7)ryx S Yiii.-l^nKC0ts:\MWTy 

{m&<km 7/1653 9m5Xxmm<km9 7/1 
6 5 3 8^#ai) . m.Ltz^^)\^xm-\i!?\&^zmi 

L. ^^)vxtimim%Lf^t::b. sxio^ ciu (t 

[00 56] tmt^MVX ( rseV/tukH5j tirf 

h) t5xx/mm)-ty-y^'y^)]^x ( rsev/v(-)j tm 
th) ^:^^^tfzllCK2mmt5Xx/cv-lmm^t. mm 

wm HAo^ccj:i.ai)iait9tttti2ft^*i^*- 

[00571 mm 3 ) m>imm^m\^fz^^^ 

3-1) >f >7;UX>"r'>>f;PX?^H5ajl?tOf^ 
^WII«Pt-tS5l§Hi:!t A/Tern/South Africa/61 (H5N3) 

•?'^x<7:immz^^^, ^kiB^x-mu 
im'o. z(mm^tt^x\mMbL. *;i^vi; 

'>>?.iiH5<; Tern/South Africa>:tS;jfll}SS:f^L:'i. 
[ 0 0 5 8 ] i/c. ^WaiB-CtiJtS-tirTtVTern/South 
Africa/61 (H5N3)$fe^. j@)i'C^(30.000rpm. ^WiXi^ 

WL^^t. ZixitfimtLX'»;m^zm<^=.w^)i,zm. 

L. r.vM;iji315<:Tern/South Africa>;tnJl?f SrftML 

[00 59] 3-2) ^jg®3ttn:{*ca{:J:I.M«T 

i-x>f^-x^^ H/9;^<?3±tccvi«tyu-^^- 



-eiltCs iiioilTiS*St'ifel)SeVA(-) (ifASr 
j^Ttr^V^MM) S)l>V^{±SeV/tukH5?-jS^§*t. ^ 

PBST'-JS«S:gt-5fc. 0.5%*;P-7'J>'/PBST'S 

^^x\ mmim'^Ltz. mx—wmwt.. 0.2% np- 
4o^■^^^'PBs^?^^•^D;t•c. mss^xmrn^c^^ 

m^'^-otz. mz<^.\ fiA<r>2(X)^miLfz-7'yx^^ y 

7;l^xy-f'^-^;L-XA/Tem/SA$:. MST'l^HSOiS L 
^C. -e^Si. PBS-C-5Illgt?*L, ftSfetcSLV^XlgCH+L) 
fcFITCS:^^;?-ti:^filfl£(lUlifca Cappel^iJg)S:100fg# 
f^T-O.l ml^-gfflT'l^Bf^ffi^-ttTt. -eofi. PBST'5 
IlIat^>^t. 80Z:/!;^rLly/PBSi:^^^^;<?''^'-:/7XS:*» 

(t. m.Ltz. ^m^. se\/tMmmmsmmmz 

[0060] 3-3) iSS^flatO'^'X^^.^'yT'o-y h» 

BHK«iiias-65y:<?)aa^^ru'- h y W-f •^-(C^rl. 

iatCit«LJt. ClOWlCiDoi 10T'SeV/V(-)S, 

i,vHiSev/tukH5$r!SSi$*?t:. mimwmz. mm^ 

7>'N'-^i;xv>T'3!P#fc'5. 6,00Qrpm 5^^>t-LXm 
SaSrtfczSt LTEllRtfc. dcOtfcStltCO.l mlWPBSt 
|5) t < 0 . 1 ml (02xSDS-if yr/P.' < •/ 7 r - 2: JD T 
<iQ°CX'^Mm:LXi)^h. SDS-PAGEH*>(t7t:. 

[0061] y;i'<oii]S{ii2.53:T. ^isatiPVDFigt 

^^Yy^mx-n^mimizyu'VTAyyLfz. 

f)V- (CBB) T^t, S'3{i3%0;^^A57P^'TS 
i&lB#^<:o:r'o.y^>'i?'«iiiti(c, 500et#!g?L/cV'!7 
;?.fiiH5fiLlt7ttS€T, $i^tciB$ra, ^iST-aes-i^ 
fiUfiljtSrft^lXO, 20inM Tris-HCl pH 7. 
4, 150 mM NaCl, 0.1 % Tween 20*»^>^rSa^?ST'4Ill 

^IgG (HjIEaCappel|tg)Sr250<gtC#iKLTJP;i. H 

aitcii^s, sisrf^ffls-ii:^. ss^fcsi^s mmx'A 

mm-ofz^. a=.:^>(Ayx7-^y^yhff)1jmiz^'y 

X. ^^^^z, 

[006 2] ^com^. m^x.-tyy^^^)ux^mk 
^ittzmmmz'tt. y-vri^yim&Ttzi,mhh 

•f, yy;vxy-f<r)\{\^'y^'<i'Mli. HA0*5HAifcit/ 
HA2lc^ LX^^i>Zt (05). 

[ 0 0 6 3 ] 3 - 4 ) nm^yy^ juxm^^cofsm 

SeV/V(-)^fc{iSeV/tukH5S:JgaL/c^WSI50OL J: d 

^m^sBsi^zmuLtz. ^(n'mm>x. 

'M-C-g.OOOrpm, IS^S't^LX, iL^^Sa^^J-SrsSi: 
Lfz. -eoift^m^T. 4-]g{i^'ll^(30.000rpB. 90 
^)i:WC. fUX^^miVLMbtX^UUz. 
^(^MtcScmlOPBS^jDi.. e^jS[iR?^«2rffi->T. 

C:<?)S)S?«S:60Zt20Z<O2ii3&»<9^ 

^hsmcDWc^mzmnzmt. 27,ooorpiD-c9^a-s. m 
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[ 0 0 6 4 ] a lxmirzmm'y-( /\^xi&^isos- 

hOJS^R^^ti^c (06) . ^(Dfz!^. ^>'7;wxy 
if /PXHAO-gPtiSeVfi^tftClROiiiixl. 

[ 0 0 6 5 ] tJt, ::£7)ffiSSeV/tukH5'>-f /l^Xfii^ , 
fc,ty, »BSt tTl«I«tC«SUcSeV&SlMt LT. 
^«tla!^^x'7M;{:^fcat. -en-fixtfiSeV/tukHStn: 
Jt7ffcJ:^/f^^lSeV!)lJt?»Sr^tMU^c. t#^.it/v:tjiSeV/tuk 
H5tjiJflij»*^'^H5c7)>f >'7;Pxyif -^-f /l/XtRlE-tS 

(A/whistling swan/Shi iiiane/499/83(H5N3) W^:^ 

hLX-i2>.yfu-,Vt:innti, ^nm^. SeV/tukH5 
^■i>vxm-\<znLX^hixrzt5iAmti^. ^hsctjha^ 

=f-i.znLx^m:^^th^bifim^^ixi-z imi) . 
[0066] mmmA ) ^nMzx tm 

^4-^^)VX<r)maizm^LX\^i,t^^m'<hfz^. ^ 
S«^(cj:S)g«f$:ffo/c. SeV/tukH5SrS«L/^^W 
illBO Lto iSatS:®S't(28,000rpiB. 30^) t*»{tTS 
eV/tukH5'!7'f;l/Xf4^^Sr«i6, ^@*lC®?it/c. CltO 
'>'f>'PX!iS?S (1X109 SWral) 5jJ.\^^->^m¥!% 
<D-?^ :7n/'J -/ FitcjgTLIg^S-tf/v:. 0.1%BSA5r 

T-tRv "9 , 0. l%BSASr-tt?PBS-e200e(c;#f? tJtvn' 

V^JXO. 0.1%BSA$-ttfPBST20fg^tJt^3O-f H 
SmSv-^XIgG (ISNtt) $r7U-yHlC?rFL. 

3mPk&l. m^'tfz. tt^^aH JEM-1200EXII 

(B*«i^) izxwm. muz (08) . 

[00 67] -e<7)^*, ^3n>f ^'(i^ryr-f•>•^;^;^ 
fe^ cO^Etft^ $ ilfc ^ t . SeV/tukHS'^ /PX 

fi^tcfe v^T . ti5^y^'<^nii''7^ fi^xm-crmmiz^ 

mtx^^iztip^-wz. 

[0 0 6 81 (HJfelWS] iffl«ii.-feyr>f'>^;Pxfc:J: 



5-1 ) v»>x$rx-r;i-T-g<S»L. ftS?UciSSi 
;i-fe>^^>f ':?>f;UX'<:^:J'- (if^l*. SeVA(-)ac. fc 
J:l/SeV(-)/tuk-H5) (IXIO^ CIU/25//L) 
t=^^S«tC<i:0^&gt/i. ICR/Crj(CD-l) 
tt. saftOjt (8~10g) SrfflV^fe. ■b>':?'>f'>>f;L'X 
Sr^Sf^, 0. U 3, 5, 7. 9Hat9lirt'>^;l'X$ra!lg 
L^c. 0, 5, 7, 10. 14. 2mmzii. SSLm<Pcr, 

izimm. fSfm}5Xx/!m'i>ipti><o^^}i'X^mm^ 

•^x Srx— f;l^Tg < jSm^MSSP^Jf ^ 'J^W^ U . 

^j-t^^-yhXi^iSLL-fz. ^is. A^N-'J^iLfilKtciabi^: 
J>'^*^t*^x-y'<.yK;P7^j.-7''|*ltC'V\-!; 

y 20M\iMixi5^. -7^ i7n\^^ yhx muicr> 
jtmimLLxmaLtz. 

[0069] JiSeV ELISA IgG fiifrfiffi m^y-f-^ 

jux ELISA IgG fit**) cTjau^tcji. mmmncomm 

^AtVXlk'i-^^t ^ H5 ELISA IgG m:%<r>m 
^iCJi, A/whistling swan/Shi niane/499/83(H5N3) (7M 

m^fvxi&^f-i^t Lx ELISA mtzxmMtti 

(^2) . 

[0070] 5-2) -tyi^^ )VXK^^ ^-^L(r) 

V9^y ((^a) , -t:>-^-^'>-^;i'X»41* (107 CI 
U) . mX'kWztii\-^m^x.'zyyA^A)VX (SeVA 
(-)) (107 ciU) (A. Kato et al., EMBO J. 16: 578-5 
87 (1997)) . fcJ;VSeV(-)/tuk-H5 (10^ CIU) ^^il 

^fi-7^x\,zmmm.\.fzt%<r). -^^xayim&iY.. 

m<r>mm%. iii.is^mn'^^)vx'm<m'm^^m 
9\i:m. ^msmm.xw&^j:\i(smMmit:>ii 

■fit^-ifz. SeV(-)/tuk-H5 BSt 
T'ti 106-107 OJi--:5^-<0'>'f;l'XtiMS:^^LJt*«. 

2 0 n^Mmk^zmii^ hwm^iv. 7 a 

h^h\ttsiii-'>fz. tfz. mm(r^^^m.ii-h<r>^ 

^ }^x(n%mt±m:'&iXh ^ tz . 

[0071] 5- 3 ) ft&-?'^x<7Mii^m^(^msimk 

mt:m2l,Z7rst. SeV(-)/tuk-H5,'i^Og3itCff o X . 

^y-sr-i-^^jvx^xi/mfyj^^m^'zm-hm^m 

{^ti^tim><r> rtfi: HVJj fcirX rjjj; hs j <m) \i 
±#t!t. m&L-fz-7^x-kX\izi5\'^X. M'^^JVX^ 

w.i.zm^mii^m^ifimi^ixfz . 

[0072] 
[^2] 



-7'^X SeV/V(-) SeV(-)/tuk-H5 

<r> <n ELISA-IgGtafiftfii ELISA-IgGfiifilsW 

BSfc 

01 HVJ Si H5 Si: HVJ Si; H5 
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0 1 10 <;10 <;10 <;10 

2 10 <:10 <;10 <;10 

3 10 <;10 <;10 <;10 



5 1 400 <;10 20 <;10 

2 800 <;10 10 <;10 

3 400 <:10 <;10 <;10 



7 1 2.000 <:10 800 200 

2 2,000 <:10 800 20 

3 1.000 <:10 800 40 



9 1 800 <;10 1.000 10 

2 4,000 <:10 800 100 

3 4,000 <;10 800 40 



14 


1 


20,000 


<;10 


8,000 


800 




2 


20.000 


<:10 


10.000 


4.000 




3 


10.000 


<;10 


4,000 


400 


21 


1 


20.000 


<;10 


ND 


ND 




2 


20.000 


<;10 


ND 


ND 



28 1 80.000 <;10 80,000 1.000 

2 20,000 <:10 80,000 2.000 



miitm-l{tn.-VNMm) S.OOO <:10 

mtM?^-2{ifL-ii5mm) <:io 20,000 

mmimimm) <;io <;io 



[0073] (^WI6] ffl}®x.-kV^-^'>-fyUXt;J; 

(ICR/Crj(CD-l)*t. sai&Oli (8M0g)) SrX 
<^lS^- (SeV(-)/tuk-H5) (3X10^ CIU/25//L) Sr. 

^t-feVrZ-f (SeV(-)/tuk-H5) (5x 

107 ziw^^:^) i'&mmLxy-:^^-t, so¥ 

■f^^/l'XAm^ (M-5) 1X10» CIU Srig*ff-\'U' 

y=j 0, K 2, 3, nir/samBf^'y^ 

[0074] SiSeV ELISA IgG tmmcOM^U^. HVJ 

mmmm'^^ /\^x'mf:t}iMt l. m hs elisa ig 

G tK.W(^M^I>Zii, A/whistlins swan/Shi giane/499/8 



3(H5N3) cnrnm^y^ f\^xm-i:UM.tLx ELISA mz 
[0075] -byr^f ^>()uxmmk<r>im^^t:m i 

OlfZ. ^ yy )V3i>^'^^ )Vxn^^vy=J'ik(r>W^ 
m 1 1 t::^-t. 

[0076] ^«»J5fc|n|«t. ^yjr^^^fl^x^9 

■^yWRliZX-yX. Ayy)V:riy^'^A)VX(r)^\vy 

'jt.xcowL^mm Lxwrniiuzwrntc^m^ 
t:,ixtci}->'itz (010) . ttz. f-x^-i.zx^nm. 

[ 0 0 7 7 ] yy)Vx.y-f^^ )i'Xcr)'f-^rV'y'J\.z^ 

tmm^mz-^^^x\i. ^^^-^^xxix. i-^vy 

v'lBSfc 107 CIU (7)^^)i'Xlfiimi^iX. 2Bmz 

\i^h\,zmmL, sBBMiwyL. sagwi lo 

ifiM.t>ti. 3BS*»'9l»<7)|*ili#fg:t,ai3SL. 4BS{: 

[0 0 78] z.ix<iznLfimy^x ^iw-x^-) x- 
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tiK ^<^mmm^fi&-7^x(r)^ticr) 1/10 mm-h-o 



[0079] fn: SeV tKi*^t5XX/ijL H5 tKii^COm. 
ii-eii^+O HVJj fcilX rjitHS J coffl) c7)^^ 

[00803 
[^33 



-r^X ELISA-IgGJiftii »C7) ^^iUX 

BISC O (ClU/ml) 

tfi; HVJ et H5 



^6a2iaa 






-1 


20,000 


4.000 












-2 


20.000 


40 












-3 


20,000 


4,000 












-4 


20,000 


20 












-5 


20,000 


1.000 












-6 


10.000 


2.000 












-1 


ND 














-2 


ND 














-3 


ND 










































-f—xy- 


■(-) 


-1 


40,000 


400 


0 


<;20 








-2 


40.000 


8,000 


0 


<;20 








-3 


40.000 


1,000 


0 


<;20 




■r-x^- 


■(+) 


-1 


160,000 


4.000 


0 


<;20 








-2 


80,000 


8.000 


0 


<;20 








-3 


80,000 


1,000 


0 


<;20 








-1 


<;10 


<;10 


0 


6.34x106 


IBS 






-2 


<;10 


<;10 


0 


1.07x107 








-3 


<;10 


<;10 


0 


4.35x106 




f-x^- 


•(-) 


-1 


100,000 


2.000 


0 


5.01x106 








-2 


100,000 


2,000 


0 


5.81x106 








-3 


200.000 


2,000 


0 


4.49x106 




f~x^- 


•(+) 


-1 


200,000 


2.000 


0 


4.00x101 








-2 


400.000 


4,000 


0 


4.00x101 








-3 


200.000 


8.000 


0 


4.00x101 








-1 


<;10 


<;10 


0 


3.10x106 


2BS 






-2 


<;10 


<;10 


0 


2.15x107 








-3 


<;10 


<;10 


0 


1.46x107 
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^-X9-ir) -1 100,000 200 0 2.13x105 
-2 100.000 100 0 1.98x108 
-3 400.000 800 0 1.38x106 



-1 200.000 2.000 0 4.99x105 
-2 200.000 8.000 0 5.68x105 
-3 100.000 2,000 0 3.91x106 



'f'-TVyi^ i^ft& -1 <;10 <;10 O 1.82xl06 

3BS -2 <:10 <;10 0 8.26x105 

-3 <;10 <;10 1 1.58x106 



-1 160,000 2.000 0 2.75x105 
-2 160.000 2,000 0 3.80x105 
-3 160.000 2.000 0 5.44x105 



y-Xi^-M -1 80.000 200 0 2.48x105 
-2 40.000 1,000 1 3.29x105 
-3 80.000 8,000 1 2.48x105 



^-^UyJ -1 <;10 <;10 0 1.57x105 

5BB -2 <;10 <:10 5 4.03x105 

-3 <;10 <;10 3 3.80x105 



:r-X:5^-(-) -1 80.000 8,000 3 1.98xl05 
-2 80.000 8.000 2 2.06x105 
-3 80,000 200 1 6.73x105 



/-;:^.^-(+) -1 160.000 2.000 1 5.68x105 
-2 40.000 200 0 2.99x105 
-3 80.000 2,000 0 4.62x105 



[00811 [mmmi] hiv-i iise gpi203tg^^ 
7-1) ryx^mm 

>^N"^«afs^ (env) Sr^-rSSeV^^ ^-c7)«^S:*T-:> 
ti. SeVm^ryXS. Hc7)ffilgtI1£fflL/:rHIV-lSSE gp 
120 ae^li. H*ri5l£$it;^cHIV-l SSEcOR5ftT- 
hhm2 (HIV-1n h 2 ) i^^envaei^^^RSr-i-OpNH 
2a-U0mSIUc (Sato, H. etal.. 1997, AIDS 11: 
396-397) o SeVSr^-xt LJtHIV-1 SSE gpl20c7)^ 
air^x^ fKato. a. et ai.. 1997. EMBO J. 

16: 578-587. Yu. D. et al.. 1997, Genes Cells 2: 

457-466 J t^mizLximtti (Hi 2) . mmz 

(i. HIV-1 SSE env gpl20 51(5^(1.515 bp) Sr. NotI 
^:/^muLfzry^^-Mm2S\}501^ [5'-AAgcggccgc 
AAGACAGrrGGAAATGAGAGTGAAGGAGACACAGATG-37S^J#^ : 
4 {^yxmn fcitf NH2SU502B [5'-TTgcggccgcGATGA 
A CrnCACCCTA AG TTnTCTTAaA CGGCGTACJGtcaTCTnTTTCTa 



u^^tifz-ftiiiimThi 3'-GAA-5' ^irixm 

^^tifz SeVcoffLi^S±>ii;^i//^y^S:^1-. T^co 

h&A^^^ii gpi2o afs^co^-ryu-T-f 

^t:milk^^mm^:^LX\^h (1112) . gpl20ii 

mik^ti^lo^zimLfz. PmiExUq^i^V^y-^ 
(Takara Shuzo Co.. Japan) Srffll^Tfi^V\ m®Ltl 
aifmiNotltJJBIr^m. pSeV(+)18bV(-) (Kato, A. eta 
1., 1997. EMBO J. 16 : 578-587) (OHotmmzmWl^ 

V/gpl20-E^t#/::. HIV-l SSB (pNL432)Oenvgpl20& 
jtOpSeV^^-J^fcL/c^r^XSH (Yu, D. eta 
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1.. 1997, GenesCells 2: 457-466) ti. pSeV/gpl20-B 
[0082] 7-2) HIV-lgpl20s i^tiim 

m^t'^y-f^ >^>f ;i/;?.(SeV)<7)A h -y ^'(i, :SiM (Kat 

o, A. et al., 19%,Genes Cells 1: 569-579) fcflfV^ 

wmL. ^^)Vx:hmt:'AiiLrz. ilfieo m 

mOr7;^f--y^rL--b±T\ 10%'^i^8&iSJfll?t(FG) 
^.tlXto^^l!)® (100 units/ml ^-^'^Jyi^iii.lfm 
jug/ml ;^M^rb-7>f vy) S:-^tfftiP-je^^«L (ME 
M) ?rl3 ^ •'T t^;l/^M**fflBa«LLCMK22r 70-80% n y 7 
)V:Lyv (2X106 «) t^S^-CtS«U, TT*'!;^* 
7-H:$-ieS-rSfflie;tV^i^-r'>'f/PX vTF7-3 (F 
uerst, T.R. etal., 1986. Proc. Natl. Acad. Sci. U 
SA 83 : 8122-8126, Kato, A. et al.. 19%, Genes Cel 
Is 1: 569-579) $r 2 PFU/JiflaTlS^S-ti-Tt. iSSSlB^ 
Mk. 60/zg<^pSeV/a>120-E^, ^^^-yf^^^JVX 

J^9'U^:^-t^ryX^Y (24;ugC0pGEM-N, 12jugW 
PGEM-P, fcJ:t/24;Ltg<?)pGEM-L) (Kato, A. et al., 199 
6, Genes Cells 1: 569-579) t^twD.if^x^'vay 
a (DOTAP, Boehringer-Mannheim, USA) Icj: 0 b^V 

x^x^v-ayL/t. hyyxyx^i^ayi'^-ofzm 

mi. 40/z8/iiil<^>'h>'yT9bVvK (araC) (Siga 

a, USA) feJ:t/100//g/mlc7)!;7r yf i^y (Sigma. US 
A) Sr-^tfitjf^^iOMEM-C^^L. •7:?v-r:r'7'f;WX 

:*clC-tl><i:^(CU?t (Kato, A. et al.. 1996. Genes C 
ells 1: 569-579) . h7yX7x ;?v-3 y*^^>48^ra 

Uw. mu^tifz-tyr^ ji'X<7)^mmo^ ~-v)9 
PFU/BiTftOs *tc^tiiT^^!ty^xr:r'>-f;i/X 

vTF7-3{il03 --104 PFU/mlT'$>^fc. 10" 6 (C#S?tSI 
IBT'StiilS^€s '7^'>'=.T'y-^ Jl^X?:m:Lt:. Z<7) 
20 g (TMi^X-nhiifcmmi ^>\)VxixV'y9l. 
^lSeV/gpl20-Ei :^cttSeV/gpl20-Bi:^S#{t, ^ 

J±LLCMK2»tjSS^$1tTg^SL. fStjfll«3^ait (H 
A){i Tendo-point ffeSR^j (Kato, A. et al., 1996, 
Genes Cells 1: 569-579) iCiO^StJt. W^X'l^ 

m.iX.i'^'ofzimt'^^>i'X(r)^A)VxxY"j^li. - 

ffiWtClOS PFU/inliJt«ilO,240 HA unit/inlO:»3a^# 

[0083] mmmS ) hi V-l ^E<oa«;j.gpl20<^) 

ffltt;igpl20c7)|^i3j:t/Pi^£r)7t:a6, -t/l^^IgillJBai* 
CV-1 MaaJ10%'>>'fl&ieiIll?f (FCS)ioJ:tXfji:41^5« (10 
0 units/ml ^-W}y(i feJ:l^lOO>ug/iil XM^rh 



v^v-y) ^-^trig^^j^l^tlfifi (MEM)T-i§«Uc. ffl^ 
;t-<:y:/-^ '^^JVX (pSeV/gpl20-B*;t{ipSeV/gpl20- 
E) ^10 PFU/i!ilfiT-37'ClB#S.^$-fr. lEPBSTaff^ 
lfll?»^-t'l;=5rV^DMEMT±S«L:t (Yu, D. et al., 1 
997, GenesCells 2 : 457-466) . §S S'^^^StC^S* 
±?t^llIiRt, HI V-l ^©*;t{iE<?)i:'*>4>*»CSSSL 
B^^T)]!!?!*^ ^> lOjfiljf L 3t i> O ffl ^ -iT gpl2 

(mtv'<.)v^'^ xx9yrri", v{zi.^m^i,fz, -r 
^*)*>t^«±?f 3 §««ox^ y -/u t il^ t , -80x: 

■Cl^SJ^aif^. 12,000g-C30^J-Bia'i:^L-C?t^S:tfft«O 
2?SDS^WPAGEffl-tfyr;P>'N'-y7T- (Daiichi Pure Ch 
emical Co., Japan) ISSSrSDS-PAGEtCA^ 

^ Uj^cf .^OlIllftr-;V'$r 500fSlc««? LT ^ y 
-ht, i25l7/<.;PL;trnT^ yA (NEX146. Dupnt, 
USA) 2:aD;t, BAS2000 (Fujix, Japan) 2^fflV^•C:t-^ 
^v'jr^^^^-f-S-ffo^:. gpl20OSJItC{i. Wi^ffi 

Wx0^i\^y rvyx-^yj^^^ (^-^'^iO'^^;!^ 
X'<:7^-fc:J: O^Sft^vrCMifisfeiOHiv-i ffiM E g 
pl20; ^National Institute of Allergy and Infectiou 
sDiseases AIDS Research and Reference Reagent Prog 
ram. USAj Lot#-t 4-%196) iW^^ 

Lx. mmtMz^:i^X'?y:fU'vvmz:'^^fz. 
[00841 mk&z\i. imtsts^mi^^zoi-\ 

Wmcoimim (200/zl) S:3«M (6OO//I) toxr^y 

-/t-tii-^u. -80"CT'mra?$a]ti. i2.ooogf3o*ra 
m.-' LTitlS^lf*02JSDS-t-*PAGEffl-9-yr;PA' -/ 7 

r— (Daiichi Pure ChemicalCo. . Japan) t'S^Sii: 
tz. 5u\<r)Wm^. SD5^^m-20%^'JT^';;PTS 
Yyy'J:xiyhyiVX"93mmL. ^-yh (BIO-RAD, U 

SA) m\^xmk^^^r>ft, 

[0085} -^xX:? y7D-y Vfm^^^. I,*^(tc^ 
iJ-^»it«Jll0-120 kDatfOfiKC. HIV-lxyALo-T gpl 

7Sii,znm-hJ^y\'ifim,^ixtz (01 3a) . mku 
pi2o-Ec7)S4{i, mikmmm.'iSi.\i!,^ti. mmkiTm 

m.'m.±ht£-otz, -ec^l!l®{ipSeV/gpl20-B(C J: Sffl^ 

tipm>-iffmitnmx'h'>tz (yu, d. et ai.. 199 

7. Genes Cells 2: 457-466) (01 3At}J:T/B) . t|f 

S±?f{3fcH^T, ;^.tti$ii7tiU^;tgPl20-E{i, l.*»{t 
O^i-^'fti^moO-m ld)at'S>l)±S^'y>'N'^'MT'S) 
0, ^S^fcJ:S^'y^N':?««<0)»^*»^>, :^O^y 
^N'^?®<7)««;10-20%^£tf)|.i;#;t (01 30. 
a^i.gpl20-Ec7)l,*HtiO^^l;tc«gA«J)2.(55(i. T'U 
ni^V-v- 3 y(r>n&'^f^i'-y\.zm'^i}^hhfzibt^-. 
htlh. SeV^^'^-^lriOCV-liffljat'^^iXfcfi 
»;tgpl20-E(i, /•N'df iO'^'f /PX^lci 0Sf-9i|BSa-C 
|^$iX7tHIV-l ^E CM$fec7)gpl20 (NIH AIDS Reagen 
t Program J: Offi#) l^Jt'^. SDS-PAGEtCfcltSH^j* 

mcmmmm.t^'^'tz. z.ti\m^^mmh^^im 



(as) )00-253876 (P2000-»< # 



I), CM g?mji^a.a^^)uxmm>macomsi<ni'y 

iiitx. mmm^zx^-sjm^j:spi2o^^-/h (hiv-i g 

pl20 Antigen Capture Kit (Advanced Biotechnologie 
s, USA)t5j:tX gpl20 Capture ELISA kit (Inumino Diag 
nostics. Inc. USA)?:-^tf) ■C'{±ffliei.gpl20-ESr^ 

BOgpl20S:«ltB■rl.J:^^ciSti■S^^-C^3'3. HiV-lcoS 
SE t B<Ogpi20cofiL]I±{7)fflSt i I i:>(7)kBhtii> . 
[0086] <J:tC, HIV-1 WME cOV3;l'-r('Sttl.t 
y^J'n— t/l't/lf^sdiiAb) TQ4B15-2 (Emini. E.A. at a 
1.. 1992, Nature 355(6362): 728-730) if^-^^-\tfz 

-f-tciO. tS«±?f*>^>J^-=5rfflm;cgpl20-ES:«ig 
SeV/gpi20-Elr®^Lfv:CV-i«o^^±?t2-. 
SSS72Wf|g|^KIlIlRL5t. 5ml<?)iiiAb TQ4B15-2S:i^$ 
■li-, PBS-C-Tffi'ftLfc-Y -f (Aff 

i-Gel H2 Immunoaffinity Kit (Bio Rad, USA)) tCHIlR 
L^v:^«±?f 50iiil . ^AtilOml c7)PBSt'2IIia 

^L. ie^L:t^'y^N*^'StS:10ml«00.2M ^^';i/>'-HCl 
>'N'-y7T- pH4.0T1§aiL!t. :5':xyN-:?®B:«-2: IM Tr 
is-HCl pH9.5-CpH7.4tC+ftU, -SOrffiiff LUiitfiE 
ffl . T7 ^ -f 7 AT(OIlIiR$ii:*!>60%t:'* 

p)ic^-r. 

[0087] (liSfiffy 9 ] S#Jt»tC^t-f I.fflmxgpl2 
OOJUlTt^KJCtt 

ffl^ ;t gpl20-E J: Vfi^ ;t gpl20-B£7)5tm:£7)iav ^ <^ 

m-hfz^. Hiv-i ssEics^tTtm^iojfiijfr-yi' 
(7jttffl ) t^Jimc^u^ii#i7)jiii?»r-;i' (4 

MH) \iZm-hilt^Vi^9%<r)W^mc^ ::.x9y7n 
iy^SBjliiSJi. ^ti^ixi,zn!Si-ri>^coimUpl 

TotrnmrnzmuLt: mi 4). 
[0088] [m^m 1 0 ] wMispizo-Ecommm 

Sey^^<7)mmi&pl20-EC0mmt:m$r'r^fzib. SeV/g? 

i2s>-Ei.zm$^z(y-mm(r>mnmism±mm\'^xc 

D4tSt-tl.^^?gtt5rFACStJ;Of!I^L7t, Mm^z 
{J, h hCD4+ K[mm (2x10^ ) SAtg/ml 

«Offlm;tS)120-Ei:10%FCS$r-i-tfMEMfafflt'l^ra-< y 

dE-a'<.-hL!t, mx-m^m. mmz. hiv-i ^e<?3 

V3-;l/-r(CJtr-l.±iev'^XmAb(TQ4B15-2)2r4"CT'45 
^mS.fb^^trz. ^-^L?tfii#:$r. V'^7;^IgGlcJttl>F 
ITCfe-^h>yi^'F(ab')2BIf>i- (Pharmaceuticals Inc., US 
A) •C4'C45^)-SRfE$ii-K;l'Lf^. FACScan (Becbon 
Dickinson, USA) ^fflV^T^3K®;g<7)]iV^$-a!lSL. ¥ 



Sfett(i;CD4 mAb Leu-3a (Becton Dickinson, US 

A) T'4-C45^i-ra-^ b tit. ±Mi(7)X 0 t^FITC 

iS^F(ab')t'7'<7l'L. FACS»WS:ff-5Zi. 
[0089] -ecOigJIs SeV'^^' ^f-f^^itJtfflie 

;cgpi20-E<i, m^^mthmmm<^xmiz^^x^ 
iztifimmLfz (01 5 A), ^/t, gpmcr)mmmm 

^c7M-^t±i^mzm-^th c: i: *^af>iiT v^«.fii;cD4 
tflflc (Leu3a) (Yu, D. et aI..1997, Genes Cells 2: 
457-466) <7)Waffi'V<7)^-^*^, Sm;tgpl20-Ec7)ffl» 

(01 5B) . nmmazm^x. 
m^^ ji'XX'hisevi!m^^f^or-mm<r>^m±m 

it. CD4e-^vSe4>Leu3atOM^tm-|.M-&t^$^:*- 
oTt (01 5A,B+C7)"C") . ^->T. gpl20-E{i^^<7)g 

Pi20i;isia, \n\i-i(Di.m^j:^mwx'himmmmiz 

imt?>'Siti:^LX\>^hZb1fi^^tlf:: (Yu. D. et 
al., 1997. Genes Cells 2: 457-466) . 

[0090] mum 1 1 3 EiAc^jt^t ^wREtto» 

SeVi5!50fflM;igpl20£OS«^r y-fe-Y (EIA)tCfc{t 
■SJllLjt^WRJSttS-, V3;l'-7-'<rf-HEIA (Pau, CP. 
et al., 1993. AIDS 7 : 337-340) i:JtKL^*^'<i^ 

[0091 ] mV-im^<r>M.^?:nhfz!ib. 9^ (n=2 
0). ^^-^A(n=44). VU-v-7(n=3). ;<^y4f>''r(n= 
9). fcJ:yB*(n=88)<7)HIV-ljSStii^*»ii,. fH64<7)HI 
V-jjL}f^ (seropositive) eojfiljf Sr*46/c. 24c^HIV 
BtttoaBSilrf {i*^JMjtKtt (seronegative) CO 
B*A*^^>SSXLit. ^il'i>cOItjtC'?Vi-C. HIV-IS 
mt.fz\^ gpl20{=*t-t.61fi:ftS:lt^TV^SA»Sr. V3- 
'<r^FiS*^T'/-lr^ (EIA)tCj:')«^Uc (Pau, 

CP. et al.. 1993, AIDS 7: 337-340) . t.fz. HIV-1 
(7)xy'<n-r C2/V3Sl^«?)324ig»<?)iH^JS:. TK 
usagawa, S. et al., 1998, AIDS Res. Hum. Retroviru 
ses 14: 1379-1385j tCta!oTPBMCtfc{iUl?t*^4.PCR{C 
iOtgJlL, E^iJS-^^LTt. env C2/V3^J*c01gaie 

^mM.Uz, EffiTi/'r^H**£7)76cO^|«^*i. HIV- 
1 ^EOiSSSS:g(fCV^SC:i:*i5ilg$/lfc. B*0 

(rimsmimmizi. '^mm.fzt^-m&^^z^m- 

S^^.JiHIV-1 ffiSBcO!ilfeSrg(tTV^;t (Hattori. 
T. et al., 1991, AIDS Res. Hum. Retroviruses 7: 82 
5-830, Komiyama, N. etal., 1989, AIDS Res. Hum. Re 
troviruses 5: 411-419, Shimizu, N. et al.,1992, J. 
Mol. Evol. 35 : 329-336) . C:fL^>1640HIVBttJlll?t 

(«*s76iiii?t. mB*J88ifii?») imimfrma^ 

lOLjfSrffl^^Tt. 

[00921 =fmWj:mL\,zXK\t. SeVi*<7)fiJ«;cg 



(46) )00- 
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pl20$rvgSl5 ng/wellT'll^'fllt. Jt?f 5:1:8. 000#S? 

t>r>tz, V3-'<r^KS:fflV^^>:EIAO*&. HIV-1 SSE 
tiXX/mWl^-T^r'f- F (14iBer)lMg/wel 1 fc200e# 
iR<7)Jlll?fS:fflV^|,^frflT-^^>: (Pau. CP. etal., 19 
93, AIDS 7: 337-340) . fflMi.gpl20t;tJiV3;l/-r^ 
7*f-K$-V-^ :7a^'-<:7-EIAn^— h (Immulon II mi 
crotiter plate, Dynatech Laboratories, USA) (;4*C 

9. 0.3%Tween 20$"ttfPBS ( 5;U^'A'-y 7r-) X'^ 

U-y^yym. 0.05% Tween 20S:-i-tfPBST'a?tt , 8, 
000fg#S?OJliljf [HIV-1 mE®S5:5'^A(n=ll), HIV- 
1 l^B^B*AJlil*«-t«(n=21). */::{ili«#(n= 

20)] ^%XiS.)V9/<'yyT-X'yix:\^^-i y^=.<- 

Hft'>'\--:t=¥x^^— fe'^-^^Jlt MgG (Bio-Rad, U 
SA. Catalog*^ 172-1001) X'37'C1^0-f j.'^.- 

^■^tf*« (GENEVAVIA MIX. Sanofi Diagnostic Paste 
ur, France) §-jDX. MiaT6ii-^fe§-a::t. BUBi IN 
H2S04$-^jDLT*§T§-fr^c. 492nBi«Oigb\iKS:ai«L 
TRlEttS-^SL^v: (016) . 

[ 0 0 9 3 ] mmm.m-mi.wzimmm<n 

1 6 A) . mieif.z5r^Lfzi.o\.z. SeMm-^m^^fc 
a^;cgpl20-Ei5j:t;!BSrfflV^/cEIA (EIA/SeV) X'ii, ffi 

mi^mmmim^Mm^tn'^xmtii^ti mi e 

B) . ^*(ijtgT-:5'i:100%-ScfCV^yc. ffl^;cgp 
120-E^«imi.gpl20-BS:fflV^fcEIA(±. V3^rf- KEIAtC 
itKimh000i§COm.i^lX\'^ti (017). ClfLii, 
tt3^#SWt/l*^100%<^JSSt'«iajt-5.i tJti^T^ 

mmmmi,z-:>uxmesssLm'P7b. ssbis^iiovi 

T«i88llil7t'f88) tfOtCSftL. HIV-1 SMEfeitXMNttOV 

3;U-T^Tf - K t fflV ^^'^rf - KEI A ( PEI A) 

{i. -?■^^-e^^t:^^L90.8% (76*69) > 76.1% (884*6 

7) X'h-^fz. m^mzmis-x mmx'hhi^<^<n. hi 

V-l SSEOV3;P-r'<.7°^ H 2rfflV ^;^cPEIAT(iRieit 
tfiM.li>m:i3'^t: LXi>.miigi> 

c 

<;110>; DNAVEC Research Inc. 



1$(7)V3;l'-r'<.r-?- K im^^t:PE\kXURm^t:^^^ 

OJdJS^m, meWlctHIV-1 mSiX'hh^tii^ 

[0094] SeVi5f^;igpl20c7)ifiLjt^WRJiEttS: , 

{i. WH0>'N'^VPG(n=8). fcilX rUNAIDS Network for HI 
V isolation and characterization j ^MLXlRMt-tl 
20cOKllff (Dr. Osmanov, WHO, X^fX, Dr. Harvey Hoi 
mes, NISHC. tJit/Dr. Johnathan Weber, UK J: 
^) i:iStto Zcr)sm^-<^-)l'{n=28)l,i^ HIV-1 ^A(7) 
Jliijf (/I'V^'^J^J: OSjtM, -^iiyyi. OiiiJt) . ^ 
B07llilrt (y^i^VPi 0 ) . l^C04Jlll?» (y^vVl/J: 
0 ) . ffiMDi04lfiL?f ( -^iiVfi. 0 ) , aSE<:06iIlLjf 
( J: 0 ) . SSF«Dlittl?« ( ^7 v-Vl/J: 0 ) Sr^tJ, 
[0 09 5] 018B{±. ::ii^>lSf;i7)Hitci*-fs.e 
^l-fiiOlllljft*ti-i.«SS;tgpl20-E {Wm itzXm. 
JS;cgpl20-B (filtt) c7)EIA^jettSr2<Ji:7Ct'*L3tt<7) 
TftS. ia*^^>i53&>'2> J: e HIV-1 ^EtJit^l^B 
m\t. #^Wfc:|3|t^O«J^;tgpl20i:!^^WtcS 

^MWT'J) I. C: i: S-RB* LT . ffljg tgPl20-EJ^ffl^tg 
pl20-Bt(i{SV^K/l^t't*»SlE-<i"f. WM<^ts:Lh<n 

[0096] 

t LXMzm^-^hZtii^mX'hi, 
[0097] 

CE LISTING 



<;120>; Vaccines and curative agents using Sendai virus vector. 

<;130>; D3-006 
<;140>; 
<;141>; 

<;160>; 5 

<;170>; PatentIn Ver. 2.0 

<;210>; 1 

<;211>; 30 
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<:212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: an 
artificially synthesized primer sequence 
<;400>; 1 

aagcggccgc tctgtcaaaa tggagaaaat 30 
<;210>; 2 
<:211>; 70 
<:212>: DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: an 
artificially synthesized primer sequence 
<;400>; 2 

aagcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg ttaaatgcaa 60 
attctgcatt 70 
<;210>; 3 
<;211>; 1770 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;221>; CDS 

<;222>: (20).. (1717) 

<;220>: 

<;223>; Description of Artificial Sequence: an 
artificially amplified HA sequence 

<;400>; 3 

aagcggccgc tctgtcaaa atg gag gaa ata gtg ctt ctt ttt gca ata gtc 52 
Met Glu Glu He Val Leu Leu Phe Ala He Val 













1 






5 








10 




agt 


ctt 


get 


aga 


agt 


gac 


cag 


att 


tgc 


att 


ggt 


tac 


cat 


gca 


aac 


aac 


100 


Ser 


Leu 


Ala 


Arg 
15 


Ser 


Asp 


Gin 


He 


Cys 
20 


He 


Gly 


Tyr 


His 


Ala 

25 


Asn 


Asn 




tea 


aca 


aaa 


cag 


gtc 


gac 


aca 


ata 


atg 


gaa 


aag 


aat 


gtt 


act 


gtc 


aca 


148 


Ser 


Thr 


Lys 
30 


Gin 


Val 


Asp 


Thr 


He 
35 


Met 


Glu 


Lys 


Asn 


Val 
40 


Thr 


Val 


Thr 




cat 


gcc 


caa 


gac 


ata 


ctt 


gaa 


aaa 


aca 


cac 


aac 


ggg 


aag 


etc 


tgc 


age 


196 


His 


Ala 
45 


Gin 


Asp 


lie 


Leu 


Glu 
50 


Lys 


Thr 


His 


Asn 


Gly 
55 


Lys 


Leu 


Cys 


Ser 




eta 


aat 


gga 


gtg 


aag 


cct 


etc 


att 


ttg 


agg 


gat 


tgt 


agt 


gta 


get 


gga 


244 


Leu 


Asn 


Gly 


Val 


Lys 


Pro 


Leu 


He 


Leu 


Arg 


Asp 


Cys 


Ser 


Val 


Ala 


Gly 




60 










65 










70 










75 




tgg 


etc 


etc 


gga 


aat 


cct 


atg 


tgt 


gac 


gaa 


ttc 


ctt 


aat 


gtg 


cca 


gag 


292 


Trp 


Leu 


Leu 


Gly 


Asn 
80 


Pro 


Met 


Cys 


Asp 


Glu 

85 


Phe 


Leu 


Asn 


Val 


Pro 
90 


Glu 




tgg 


tct 


tac 


ata 


gta 


gaa 


aag 


gat 


aat 


cca 


gtc 


aat 


ggc 


ctt 


tgc 


tac 


340 


Trp 


Ser 


Tyr 


He 
95 


Val 


Glu 


Lys 


Asp 


Asn 
100 


Pro 


Val 


Asn 


Gly 


Leu 
105 


Cys 


Tyr 
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cca ggg gat ttc aac gac tac gaa gaa ctg aaa cat eta tta agt tgt 388 
Pro Gly Asp Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Cys 

110 115 120. 

acg aaa cat ttt gag aaa att cga ate ate cec aga gat tee tgg ecc 436 
Thr Lys His Phe Glu Lys lie Arg He He Pro Arg Asp Ser Trp Pro 

125 130 135 

aae cat gaa gcc tea tta gga gta age tet gea tgt eea tac aat ggg 484 
Asn His Glu Ala Ser Leu Gly Val Ser Ser Ala Cys Pro Tyr Asn Gly 
140 145 150 155 

agg tct let ttt ttc agg aat gtg gta tgg ctt ate aaa aag aac aat 532 
Arg Ser Ser Phe Phe Arg Asn Val Val Trp Leu He Lys Lys Asn Asn 

160 165 170 

gca tac cca aca ata aag agg agt tac age aat act aat aaa gaa gat 580 
Ala Tyr Pro Thr He Lys Arg Ser Tyr Ser Asn Thr Asn Lys Glu Asp 

175 180 185 

ctt eta ata ctg tgg gga att cae cat cet aat gat gea gea gag caa 628 
Leu Leu He Leu Trp Gly He His His Pro Asn Asp Ala Ala Glu Gin 

190 195 200 

acc aag etc tat caa aac cca ace act tat gtc tee gtc gga aca tea 676 
Thr Lys Leu Tyr Gin Asn Pro Thr Thr Tyr Val Ser Val Gly Thr Ser 

205 210 215 

aca ctg aat caa aga tea att eea aaa ata gee act agg cec aaa tta 724 
Thr Leu Asn Gin Arg Ser He Pro Lys He Ala Thr Arg Pro Lys Leu 
220 225 230 235 

aat ggg caa agt gga aga atg gaa ttc ttt tgg acg att ttg aag cca 772 
Asn Gly Gin Ser Gly Arg Met Glu Phe Phe Trp Thr He Leu Lys Pro 
240 245 250 



agt gat ace ate aat ttt gag agt aat gga aac ttc att get cca gag 820 
Ser Asp Thr He Asn Phe Glu Ser Asn Gly Asn Phe lie Ala Pro Glu 

255 260 265 

tat gcc tat aaa att gtc aag aag ggg gac tea gea ate atg aaa agt 868 
Tyr Ala Tyr Lys He Val Lys Lys Gly Asp Ser Ala He Met Lys Ser 

270 275 280 

gga ttg gaa tat ggt aac tgc aat act aag tgt caa act cca ata ggt 916 
Gly Leu Glu Tyr Gly Asn Cys Asn Thr Lys Cys Gin Thr Pro He Gly 

285 290 295 

gcg ata aat tec age atg cca ttc cac aat ata cat cet ctt acc att %4 
Ala He Asn Ser Ser Met Pro Phe His Asn lie His Pro Leu Thr He 
300 305 310 315 

gga gaa tgc cec aaa tac gtg aaa tea gat aga ttg gtc ctt gca act 1012 
Gly Glu Cys Pro Lys Tyr Val Lys Ser Asp Arg Leu Val Leu Ala Thr 

320 325 330 

gga etc agg aac acc cet caa aga aaa aga aaa aag aga ggt eta ttt 1060 
Gly Leu Arg Asn Thr Pro Gin Arg Lys Arg Lys Lys Arg Gly Leu Phe 

335 340 345 

gga get atg gca ggc ttc ata gag ggg gga tgg eag gga atg gta gac 1108 
Gly Ala Met Ala Gly Phe He Glu Gly Gly Trp Gin Gly Met Val Asp 

350 355 360 
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ggt tgg tat ggt tac cac cat age aac gag cag ggg agt gga tat get 1156 
Gly Trp Tyr Gly Tyr His His Ser Asn Glu Gin Gly Ser Gly Tyr Ala 

365 370 375 

gca gac aaa gaa tec ace caa aag gca ata gat gga ate ace aat aag 1204 
Ala Asp Lys Glu Ser Thr Gin Lys Ala He Asp Gly lie Thr Asn Lys 
380 385 390 395 

gtc aac tea ate att gac aaa atg aac acc cag ttt gag gca gtt ggg 1252 
Val Asn Ser He He Asp Lys Met Asn Thr Gin Phe Glu Ala Val Gly 

400 405 410 

aag gaa ttt aat aac tta gag aga aga ata gaa aat ttg aac aag att 1300 
Lys Glu Phe Asn Asn Leu Glu Arg Arg He Glu Asn Leu Asn Lys He 

415 420 425 

ttg gaa gac ggg ttt eta gat gtt tgg act tat aat get gaa ett eta 1348 
Leu Glu Asp Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu 

430 435 440 

gtt etc atg gaa aat gaa aga act eta gat ttt cat gac gca aac gta 13% 
Val Leu Met Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ala Asn Val 

445 450 455 

aag age ctt tac gac aag gtt ega eta cag ett aag gat aat gca agg 1444 
Lys Ser Leu Tyr Asp Lys Val Arg Leu Gin Leu Lys Asp Asn Ala Arg 
460 465 470 475 

gaa ctg ggt aat ggt tgt ttc gag ttc tac cat aaa tgt gac aat gaa 1492 
Glu Leu Gly Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu 

480 485 490 

tgt atg gaa age ate aga aac gga aca tat aac tat cca cag tat tea 1540 
Cys Met Glu Ser He Arg Asn Gly Thr Tyr Asn Tyr Pro Gin Tyr Ser 

495 500 505 

gaa gag gca aga eta aac agg gaa gaa ata agt ggg ate aaa ttg gaa 1588 
Glu Glu Ala Arg Leu Asn Arg Glu Glu He Ser Gly He Lys Leu Glu 

510 515 520 

tea atg gga att tat caa ata ctg tea att tat tea aca gtg gcg agt 1636 
Ser Met Gly He Tyr Gin He Leu Ser lie Jyr Ser Thr Val Ala Ser 

525 530 535 

tec eta gca ctg gca ate atg ata get ggt eta tct ttc tgg atg tgc 1684 
Ser Leu Ala Leu Ala He Met He Ala Gly Leu Ser Phe Trp Met Cys 
540 545 550 555 

tec aat gga tea ttg cag tgc aga att tgc att taaegtaege cgtagtaaga 1737 
Ser Asn Gly Ser Leu Gin Cys Arg He Cys He 

560 565 
aaaacttagg gtgaaagtte atcgcggccg ctt 1770 
<;210>; 4 
<;211>; 46 
<;212>; DNA 

<;213>; Artificial Sequence 
<:220>; 

<;223>; Description of Artificial Sequence: an 
artificially synthesized primer sequence 
<;400>; 4 

aageggcege aagacagtgg aaatgagagt gaaggagaca cagatg 46 
<;210>; 5 
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<;211>; 69 
<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Description of Artificial Sequence: an 
artificially synthesized primer sequence 

<;400>; 5 

ttgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg tcatcttttt 60 
tctctctcc 69 



[02] l0J8ft«c (M-0) . ^-^Jl-ilf^SftS (M-3) . 

iJiiZ-v^x^ftSfta (M-5) c7)fij*3t5>f y7;ux 

[03 ] ^ y 7;L'Xy-r'?^ ;l^XHAag^ 

-r. TNj . rpj , TMj , rpj , THNj . 

[H4] SlH5<;Tem/SA>;S3tl5l*2:fflV<>. HASJ^X-b 
y^^f -^y^/PX (SeV/tukH5) jSil^-tOStBg (SeVA 

(-) ) (Ti^mm^^'^^X'hh. 

)vxm±mm'hi(i^Ltii^>f^^'^<^'^ :iiX 

i7ff«OSDS-PAGEfcJ:y'>xX:5'>'ro-y h^cO^^^ 

[07] ^i?-fey^^'>^;i^X (SeV/tukH5) 

*ft!tfell^5rr0T3b-5.. SeV, SeV/tukH5. t3j:t/Fl 
uV(i . f ii^ixsev/v (-) , Sev/v (-) . HXtfAvy ;i^x 
y-f >f J: 0 am U>: WN-^' IC i& U^i C t ^ 

[08] SeV/tukH5 (*) "^^f ;l'X«4?'c|a(^)H5^>'>''?^' 

V(-) tfflv^;t. 
[09 ] fflSI;t-b:^:J^-^ '>>f 



[010] -^^x^cTimmt-tyy^ /I'xcows. 
aXl/^ y7)i':x.y-f^^)UX<7)i-TUy'Jl,ziH'rmi 

a. 4'S«i-fey^^'>^/l'^Sr3xi07 ClU im. TS 
{i-ty:5^^'>>f;l'Xtr3X10'CIU WSt<^. 5xlO^ ClU 

[01 1] ■7^x^(7)mmi-<^y^^'y^fi'X0)mm. 

iiixf-iyy}V:sLy-f'^^ivxff)^-'TVyi^i'^-otzt 
•?'>Xfcfc{t5^V7;l'Xyif'>-f;PxcoWrtti 

^iiTT^LtzmX'hh. i5l HVJfiif*:tt (S) tJit/lii H5 
fiiftfilS (H) 2:TStc*t^v:. 
[01 21 HIV-1 gpl20 (SeV/«pl20-E) i^^-f 

hmmt'^yy^'y-^ivx^m^(^-TyXi, y psev/g? 

120-E OM^^i^-tmX'hh. gPl20(^:^--7'>' D-T 

^y/7^-A(?)tt^|fe^^5ev<:oK^ISl^ii^:5^:^;^ (Efcj: 

-im^^Xm^^^. Sevy/A^* (15.402iS« ) Sr 

^■r r 7X s Fpsev (t) i8bv (-) motmmz^K u 

[013] cv-i«i2fc{tSfflMi.-feyr^'>^;i^x 
(SeV/gpl20-E) *^^>tfO^jigpl2OHE£7)^^$:^-r0T 
fcS, (A)JiSeV/gpl20-E$:jS^$-(*^CV-l|Blia«O^#± 
?f 100;uUC-ttiXl.:5'WN*;?®tfO**mraS3gSr^ 
-r. ^N'^iO'>>f;PX^T'3i3K$ii-fv:HIV-l ^E CM^t 
Ott»;tgpl20S:^-v 'J7V-i^3 yv-X?-t LTffl 
V^;^: (50n«--500;tzg) . y)\^(ymzW?-Ltz^. HIV- 
1 5SE{^SSlLJt:J'^AO,f.^lOA«7)jJi?fc7)r-yV'Sr 
T-D-T'i: LT'>x;^:J'yro y h»iWSrfifo/c. (B) 

ltl)itS±?f *<^SeV/gpl20-El;S: . J^^^lVt^cr)'^ x X ^ 

^^>VX (SeV(+)18bV(-)) {.V-y ""wtj ), SeV/gpl20 
-B (V-yB), ^I'liJi SeV/gpl20-E (P-yE)S'SSS$ 

72l^ia{C. #i§«±Jt2rlHllRt^C. mAb TQ4B15-2 ffiT 
yy(-T< -;&7A{CSeV/gpl20-Ei&J®Sl$*tCV-iaB 

u<nim±Mim txmm. L7tsev/gpi2o-E t (c« 
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[014] SeVS*c7)ffi^;igpl20O'>xX^'>-ro 7 b 

m^T^rmhi. hiv-i mtcsssL^TAos* 

;t.gpl20-E* /c(±fflj« t gpl20-fi t cOJdLjf ^WRJEIt $r 

120-E (V-yE)t7t{iffl»igpl20-B {U-yE)^:mO 
0ng-i-tfiSS±?f(15;ul)5-:g.l'-y{C»iiL.. 500^^ 

MT4'\.cOffl^X.gpl20-EOS^^S^-f . hfr4fflBS 
(i. HIV-1 ffiSEcoVSyl^-T-^Tf-KtCitLTf^^il 
JtlaVB/l^-rv^^^mAb TQ4B15-2 t-fy^i'v-h 

$ ii>(CFITCfe^!ii-7'>XIgGh>y>'T(ab' )2S:Rie$ 
■li-TFACcantCiOeiaiLf^. (B){i, ^ibm^^tfcM. 

(r>. mmmizntliK.m aAb (Leu3a) c^^-^OfflW 
Sr^-rilT'S,^. 11+ rcj (iJSr^^/PX (SeV)S-S^ 

[01 6 3 a^xSeVtcJ; '9-S4$it7t;fflJ^XgPl20iOJM 

Jtffimi.gpl20-Et3j:t/a^;cgpl2O-Bcr)aEft2:^-r. 
Jfil}t^N°^-;Ki88cOHIV-l ^B^jJlit. 76<?DHIV-1 ffi 

gpl20-Ei/c{4ffl^igpl20-Btr-:>»,^T . 492nin{3fc(tl. 
M^tzamm^y^, ;&-yh5j-7tt(0.3)J±. 21 

mmmtD'^i^^yt&izmmmmisd) coiis^taitz 
mtimmtx'hi im) . (B)(4sevi*c7)ia^;tgp 



Eimm) ii^ctt^;tgpi2c>-B mm) izn-t^^m 
(8,000©^) (7)»ett(0D4 9 2 )^2d:7mi,zru 

■y h Itz. OJ4HIV-1 At4HIV-l i^BjIllif 

tmt, j^Mi. mispi2iyB^zm-im(7)Km^ 
i3^mmt&pi2o-Ei,zm-h i^cotrntx-hht^ oias 
«-ro-y hii,^M(^)^miziir>^ 0 t^^x 

\>^lZbi}^(,, SeVi*iOgpl20SrfflV'>fcEIAJ^(4HI V-l 

^Eiixmiznti^^mmtm^r^iiiX'^hzt 

[01 7 3 SeV4*<Ogpl20i&fflV^i^:EIA<?5®JSS^V3'^r 

^KElAtit®L/cfe*^^-rBT-S>.&. HlV-lSSBt 

<^Ji?t$-SI!m?L. «fiii.gpl20-E, ffl«itgpl20-B, 

V3'<r-^K PND-E (HIV-1 SSEiO=J y-by»fXlE?iJt3 
iJfe-r&VBALTf-K) , i/::{iPND-MN (:|tT^y*-^3 

-Smr-fH) (Pau.C.P. et al.. 1993. AIDS 7: 337 
-340) izntimmm^fz. -eiimcO;*-f:f'J- 

i,zm-thmi!3^(>2->^&Mizm^i, ^(Dvmra 

•y h tfz. eA{4a«StgPl20-ElCiti-SMjfll?f<7)R 
i514lr, az««4fflM;tgPl20-Blc^ttl.MIljScr)S 
jEtt?:, av^^(iPNI>-El2it^|,^Ejfll?t^7)Rj£-tt 
Sr. eE«{iPND-MNtcMt--i.SSBlfiLif<ORl5tt5rS^ 

cnskmmmcom^ispi2o-E. ffl«;t.gpi2o-B, hxx/ph 

[0183 macrm&m^ (hiv-i ^a*»<5H) 
miitsAm^-^^-Mzm-lSey^^com^tspmcojt 
?*^WRlCtt5-^-r0t'3il. . (A){iJla}tA-^^;l.^ffl(,^ 
^Cffl^;cgpl20-E 7t{i^;tgpl20-BiOKiE1t (OD 
4 9 2 (B)(iifflii;igpl20-E (iitt) i^cJifi 

^X.gpl20-B (flitt) {C^tt'l.«-Jfll?S>'N*:t-/l-OEIACi3(t 
-&RJSttS: 2»5E;£i<Jtcra-y h Ifzi^coThh. #HIV- 
1 ^<?)illi?SJ4ffA0t*UJty>;J«/l/TaLy::. 
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[051 
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[012] 



MH2SU5WA NHgSU5D2B 




6' T a- 



gp120 N P H F HN L 

SaV/BPl2D-E T^^^/AIMA 
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[1116] 
B 



ISP12»E 



NC 



Ne 




[018] 



XSA, B. C D, E£<|:UCFI=«rr««R^8p12(Mmiltt 
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r-73-K (##) 



103 

«^SI5^IEe^^4-13-6 e^3-;K 
2F 



m^li5HISrti#c7)a4 -24-11 

Mmm^mmms -11-17-104 
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F5^-i^(##) 4B024 AAOl BA32 BA80 CA02 DA02 

DA06 EA02 EA04 GAll GA13 

GA18 HA17 
4B065 AA90X AA95X AA97Y ABOl 

AC20 BA02 BA03 BCOl BC50 

BD50 CA24 CA45 
4C085 AA03 BA55 CC05 CC26 DDOl 

EEOl GG02 GG03 GG04 GG08 

GGIO 

4H045 AAIO AAll AA20 AA30 CAOl 
CA05 DA86 EA31 EA53 FA71 
FA72 FA74 GA26 
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